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TO THE 


READER 


Otwithſtanding that a book is more com- 
pleat and valuable by Additions and 
Amendments, yet 1 think that many and 
great Additions are an Hardſhip and Injuſtice 
to the Purchaſers of a former Edition; and 
therefore I have in this, and the foregoing Edi- 
tions, avoided it as much as well I could, al- 
though ſome of my learned Friends would 
have perſuaded me to it, and alſo contributed 
their Obſervations, | 
But yet from what I have faid in the Pre- 
liminary Diſc. p. 3. it will, J doubt not, be 
expected, that I ſhould give ſome account of 
the Obſervations, which the long and good 
Glaſſes in my hands have afforded me ſince 


the laſt Edition of this Book. 
But I have little to boaſt of here, having 


(beſides the old former complaint of the want 

ofa long Pole to manage Mr. Huygens's Glafs 

with) many great Hindrances in my Obſerva- 

tions, partly by a very dangerous Fit of Sick- 

neſs, which hung long about me; and partly 

by my neceſſary Affairs calling me to matters 
* 


PRE F A CE. 
of another nature. But ſome of the moſt con- 


ſiderable of my Obſervations were theſe. 


1. Viewing Venus with Mr. Huygens's Glafs 
divers Nights, - when near her Pedigee, and. 
much horned, I thought I ſaw Anfradtus or 
Roughneſſes on the Concave Part of the en- 
lighten'd Edge (ſuch as we fee in the New 
Moon) which I have repreſented as nearly as 
I could in Fig. 12. 


2. In my frequent Views of Jupiter, 1 find 
bis Belts to have great Y arieties; that they 
change their Places; that their Breadths alter, 
being ſometimes broader, ſometimes conſider- 
ably narrower; that ſometimes they are more 
in Number, ſometimes fewer ; ſometimes they 
are darker and blacker ; ; 8 thin and 
only like a Miſt, Towards the Poles of Ju- 
piler are the greateſt Alterations, their being 
ſometimes few or no Belts toward one or the 
other Pole; ſometimes one quite acroſs the 
polar Parts, another reaching but half, or a 
Part of the Way. And even about the mid- 
dle, or equatorial Parts of Jupiter, where 
there ate always Belts, (and commonly two) 
yet theſe vary conſiderably. Sometimes they 
are nearer one another; ſometimes farther 


towards us. 
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aſunder: ſometimes they are conſiderably 


broader, eſpecially that neareſt the middle; 
fometimes- as conſiderably narrower : ſome- 


times they both advance towards one Pole; 


and then recede towards the other oppoſite 
Pole. Of many of theſe Appearances I took 
Draughts, and deſigned to have enquired - 
whether they had certain Periods; but want 
of health and Leiſure prevented me. | 
And not only the Belts, but the Spots alſo 
of Jupiter vary greatly; I do not mean the 
Spott occaſioned by the Shade of the Sarel- 
lites, but ſuch as are on the very Diſk ; whiclr 
are ſometimes of one form, ſontimen of an- 


other; and oftentimes none to be ſeen at all, 


although the lame * ae of 82 ſhould by 


& 2 The laſt ting 1 Aae ene 
bleſs: which are thoſe glaring. whitiſh Ap - 
pearances, ſeen wich our 'Telelcopes in. A 
dromeda's Girdle, Hercules's Bach Auti nous 's 
F. 90, Orion's Sword, in the Centaur, Sagit. 
tary, &c. which appear through the Tele- 
ſcope, ſomewhat after the manner, as Cor 
Cancri doth to the naked Eye. 
© Theſe Nebuloſe I have often viewed with 
Glaſſes of very different lengths, particularly - 


PREFACE 
that in pedi Antinoi with Mr. Huygens's: but 
I confeſs that I could never diſcern what they 
are; neither indeed could I perceive any great 
difference | in their Appearances through a very 
good Glaſs of about 14 Foot, and others of 
30 and 40 Foot, yea, Mr. Huygeny's of 126. 

But indeed the grand Obſtacle to all my 
Views with Mr. Huygens's Glaſs was the Va- 
pours near the Horizon, which not only ob- 
ſcured the Object, but cauſed ſo great a trem” 
bling and dancing thereof, as made it no leſs | 
difficult to be diſtinctly and accurately Views 
ed, than a Thing held in the Hand is, when 
danced and ſhaken backwards and forwards. By 
this means my Expectations from Mr. Huy 
gens's Glaſs were frequently fruſtrated, ex- 
cepting in Nights that were more than ordi- 
narily ſerene and clear ; which was common- 


ty in ſuch as were the moſt intenſely froſty 


and cold, 

Finding it therefore unlikely thatT ſhould 
do much more with Mr, Huygens's Glaſs than 
1 had done, I reſtored it to the Royal Society 
which lent it me, (and to whom Mr. Huy- 


gens bequeathed it by his laſt Will) contenr- 


ing myſelf with the Views it had given me, 
and that J had diſcovered it to be an excellent 
Glaſs; which Dr. 7:4, and ſome others of 
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our beſt Judges, took to be good for no: 
thing. 


And now having given this Account of my 
Obſervations, and alſo ſhewed what hindered 
my compleating of them (which may excite 
farther Enquiries, as well as ſerve to vindicate 
myſelf) I ſhall recommend theſe things to 
ſuch as have good Glaſſes, particularly to the 
Diligence and Accuracy of my very ingenious 
Friend, the Reverend Mr. Pound, into whoſe 
hands the Royal Society have put that noble 
Requeſt of Mr. Huygens, and who is ſo well 
e EN? for raiſing and uſing that Glaſs, 

to have ſeen (among other conſiderable 
things) the five Satellites in Saturn; which L 
confeſs I could never reach, nor above three 
of them that J could be ſure were Satellites: 
I fay that I could be ſure were ſuch, becauſe 
it is not very caſy to diſtinguiſh which are Sa- 
tellites, and which are ſmall Teleſcopic Stars, 
which very frequently ſhew themſelves in a 
Glaſs of ſuch goodneſs as that is. I remember 
that I once verily thought I had found our ſe- 
ven Satellites of Saturn, with this very Glaſs 
of Mr. Huygens, ſo regularly were they pla- 
ced in reſpect of Saturn. But when I came to 
examine them the following nights, I found 
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that there were really no more than two Sg. 
tellites, the reſt being ſmall Fixt Stars. But 
Mr. Pound's Skill and exactneſs in ſuch Ob- 
ſervations, is, 1 know, ſo great, (and I may 
add chat of my ſagacious friend Dr. Halley 
too, who I hear hath ſeen the ſame) that I do 
not ſay this by way of Caution to them, al- 
though it may ſerve as ſuch to many others, 
And now for a Cloſe, I ſhall take this op- 
portunity of publicly owning, with all honour 
and rhankfulneſs, the generous Offer made me 
by ſome of my Friends, Eminent intheir Sta- 
tions, as well as Skill and Abilities in the laws, 
who would have made me a preſent of the 
Maypole in the Strand, which was to be taken 
down} or any other Pole | thought convent 
ent for the management of Mr. Huygens's 
Glaſs. But as my incapacity of accepting 
the favour of thoſe noble Mecaenates, hath 
been the occaſion of that excellent Glaſs being 
put into better hands; fo J aſſure my ſelf their 
expectations are ue anſwered, by the 
number and goodneſs of the Obſervaiions that 
have been and will be made therewith, 
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A 
PRELIMINARY DISCOURSE 


CONCERNING 


The ſyſtems of the heavens, the habitability 
of the planets, and a plurality of worlds, 
uſeful for the reading of che following book. 


INM Y Phyſico-T healogy having met with fo 

quick a ſale as to come to a third im- 

preſſion before the year was expired, but eſpe- 
Sally the ſollicitations of many learned men, 
both known and unknown, have given me 
great encouragement to fulfil my promiſe, in 
ſending abroad this other part, relating to the 
Heavens : which ſhould ſooner have ſeen the 
light, but that I was minded not to interrupt 
the reader's patience with many notes (which 
J could not well avoid in my Phyſico-T heology, 
and which my rough draught of this was bur- 
thened with) and therefore I threw the great- 
eſt part of them into the text: which neceſſi- 
tated me to tranſcribe the whole. And when 


my hand was in, I new-made ſome patt of it, 
a 1 


ii The Author's Obſervations. 

and added many new obſervations of my own, 
which I then had lately made with ſome very 
good long glaſſes I had in my hands; one of 
Campani's grinding; and others of Engliſh 
work, which exceeded it; but eſpecially one 
of Mr. Huygens's of above 120 feet, which 
few for goodneſs do ſurpaſs. 

Of theſe obſervations the reader ſhould have 
met with many more (and I believe ſome of 
my ingenious friends do expect more) but that 
J lie under two inconveniencies : one the want 
of an open free Horizon, my habitation being 
ſurrounded much with trees. "The other, and 
indeed the chief, the want of a long pole of a 
- 200 or more feet, to raiſe my long glaſs to 
ſach an height, as to ſee the heavenly bodies 
above the thick vapours ; which much obſcure 
all objects near the Horizon, eſpecially when 
viewed with ſuch long and good glaſſes. But 
ſince that, two very dangerous fits of ſickneſs, 
and the increaſe of my age, (both which have 
much impaired my ſight) have render'd me um 
capable of ſuch obſervations, eſpecially at ſuch 
ſeaſons of the night and weather, as are fitteſt 
for viewing the heavenly bodies. 

And therefore if I have not ſufficiently an- 
ſwer' d the expectations of ſome of my learned 
and ingenious friends, I hope they will excuſe 
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me, and believe it to be more my calamity 
than fault that I have done no more; eſpeci- 
ally among ſuch planets as have ad vantageouſ- 
ly preſented themſelves, as Saturn particular- 
ly hath, whoſe 5 or more ſatellites it may be 
expected I have ſeen ; but 1 could never reach 
but three of them, and they only when there 
were but few vapours. And as for the ſpots 
in Mars and Penus, and their motion round 
their own axes, after I had a good furniture of 
excellent glaſſes, I had not any good views of 
thoſe planets before my ſickneſs, by reaſon of 
the too great diſtance of Mars from the earth, 
and the proximity of Yenus to the Sun, and 
the cloudy weather; and the ſmall altitude 
which Venus had above the Horizon about that 
time, 

But however what is here wanting in my 
own, is ſufficiently made up from the obſer- 
vations of others. Of which the learned world 
hath good ſtore, ſince the invention of the te- 
leſcope; which as it hath made ample diſco. 
veries of the works of God, fo hath laid open 
a new, and a far more grand and noble ſcene 
of thoſe works than the world before dreamt 
of, and afforded us a far more rational ſyſtem 
of the heavens and the univerſe, than was be- 
fore entertained, a 2 


iv Of the Ptolemaic Syſtem." | 


And foraſmuch as T have frequent occaſions 
in my following book to ſpeak of, and, accor- 
ding to ſome or other of the ſyſtems of the hea- 
vens, it is neceſſary I ſhould, by way of pre- 
face, give ſome account of them, to enable 
ſuch perſons to underſtand my book as are un 
acquainted with aſtronomical matters. 

Among all the various /y/tems, I need hs 
notice only of three, the Ptolemaic, the Co: 


pernican, and the new ſyſtem, Of each of 


| which 1 in cheir order. 


07 the Ptolemaic ſyſtem, 


In che Prolemaic ſyſtem the earth 8 was 
ters are ſuppoſed to be in the center of the uni- 
verſe; next to which is the-element of air, and 
next * that is the element of fire; next 
that the orb of Mercury, then that of Venus, 
then that of the Sun; and above the Sun's 
orb, thoſe of Mars, Jupiter, and Saturn; 
and above them all, the Firmament, or orb of 
the fixed ſtars; then the Cry/talline Orbs ; 
and laſtly, the Coelum Empyreum, or Heaven 
of Heavens, All theſe maſſy orbs, and vaſt 
dodies borne by them, are, in this ſyſtem, ſup⸗ 
poſed to move round the terraqueous globe 
once in twenty-four hours; and belides that, 


** 


Of the Copernican ſyſtem, 1 
in ſome other certain periodical times. For the 
effecting of which motions, were forced 
to contrive ſuch circles as they called Eccen- 
trics and Epicycles, croſſing and interfering 
with one another; which I could not repreſent. 
in ſo narrow a compaſs as Fig. 1. is, which 
is a ſcheme of this Ptolemaic ſyſtem ; which 
is univerſally maintained 5 the Peri * 
20: WM Philoſophers. 


Of the Copernican ſyſtem. 


The next /y/tem is the Pythagorean or Co- 
pernican, being invented, as ſome imagine, by 
MW Pythagoras himſelf, But Diogenes Laertius . 
wa: (a) exprefly faith, that Pythagoras's opinion 
was, © That the world was round, containing 
nd « the earth in the midſt of it.” And by Pliny's 
ext account (b) of Pythagoras his diſtances, and 
45, orders of the planets, this ſeems to have been 
ms I his opinion, But the ſame Laertius (c) affirms 
Philolaus the Pythagorean v mid ur xuxacy, 
rev tnt os Is, Ixtrav vpa T xovoioy pc ©* to have been 
ue firſt that ſaid the earth was moved in a 


ven i * circle: but ſome ſay Hicetas the Syracuſian,” 
vaſt | 2 3 | 


| be 60 Lib. 8. in 5 Ap OY 
5 : (b) Nat. Hiſt. L F. 21, 22, 
hat, (eh Ibid. in Philotas. 
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__— of the Copernican n en. 


tham, Bullialdus, Lansberge, Herigonius 


their ſeveral periods: Firſt, A in near 
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So Plutarch, in his life of Numa, ſpeaking of 
Numa's building the temple of Veſta, faith; 
*« he built it round, and that a Tontinual fire 
eas kept therein, in imitation of the figure 
* of the earth, or rather of the whole world 
* irſelf, the middle of which the Pythagoreans 
* (not EJgorae) take to be the ſeat of 
CR 

This ſyſtem (whoever was the inventor of 
it) Copernicus a canon of Thorn reſtored about 
the beginning of the fifteenth century, and 
was followed therein by many conſiderable 
men, as Rheticus, Maeſtlinus, Kepler, Ro- 


Shickard, Gaſſendus, Galilaeo, and others, 
The laſt of which (by the ill-wäll and inſtiga- 
tion of Pope Urban VIII. as it®is ſuppoſed) 
had the misfortune to fall under the cenſure 
of, and to have his Copernican Tenets con- 
demn'd by the inquiſition, and was forced to 
abjure them, The particulars of which, if the 
reader hath a mind to ſee, he may find them 
in Riccioli's Almageſt (d) 

According to this ſyſtem, the Sun is ſup 
* to be in the center, and the heavens and 
earth to revolve round about him according to 


(d) Lis, 9. Sec. 4. Cap. 40. * 


* ö 1 


88 days; then Venus in ſomewhat above 224 
days; then the earth with its ſatellite the Moon, 
in 365 one fourth days; then Mars in about 
68 5 days; then Jupiter with his four moons in 
about 4333 days; and laſtly, Saturn in ſome- 
what above 10759 days, with his 5 or more 
moons revolving avout him. And beyond or 
above all theſe, is the firmament, or the regi- 


on of fixt Stars, which are all ſuppoſed to be 


at equal diſtances from their center the Sun. 
' 'This is the Copernican ſy/tem, which J have 
given a ſcheme of in Fig. 2. And ſo far as this 


ſyſtem relates to the motion of the earth, and 


the Sun reſting in the center, I prefer it to 
the Ptolemaic Hypotheſis on theſe five follow. 
ing accounts- 

1. Becauſe it is far more agreeable to na- 
ture, which never goes a round-about way, 
but always acts by the moſt compendious, eaſy 
and ſimple methods. And in the Copernican 
way, that is performed by_one, or a few eaſy 
revolutions, which, in the other way, is made 
the work of the whole heavens, and of many 
ſtrange and unnatural orbs. Thus the diurnal 
motion is accounted for by one revolution of 
the earth, which all the whole heavens are 
called for, in the other way; ſo for the peri- 
odical motions of . the planets, their ſtations, 
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vil The Probability of © 
retrogradations and direct motions, they are all 
accounted for by one eaſy, ſingle motion round 
the Sun, for which, in the Prolemaic way, 
they are forced to invent divers ſtrange, unna- 
tural, interfering Eccentrics and Epicycles : 
An hypotheſis ſo bungling and monſtrous, as 
pave occaſion to a certain king to ſay, If he 
«© had been of God's counſel when he made 
* the heavens, he could have taught him to 
have mended his work.” 

2. As the Copernican is far more eaſy and 
agreeable to nature than the Prolemaic ſyſtem, 
ſo it is far more complete, and anſwerable to 
the various Phaenomena of the planets ; ſeve. 
ral of which the Prolemaic hypotheſis either 
very aukwardly ſolves, or doth not at all come 
up to. I might inſtance here in divers parti- 
culars relating to Venus and Mercury, as wh 
the earth is never between them and the Sun, 
which the Pzolemaic ſyſtem gives no tolerable 
account of, and but poor accounts of other of 
their Phaenomena, as alſo of thoſe of the 
moon and the other planets. I might ſhew al- 
ſo how incoherent and improper the motions 
aſſigned to the heavenly bodies are in the Pto- 
lemaic way, as that the moon ſhould move 
round once in a month, the other planets in 
fuch and ſuch periods as are aſſigned to them; 


the Copernican ſyſtem. ie 
the firmament or fixt· ſtars in 25 or 46 thouſand 
years; the ſphere beyond that in 1700 years; 
and the tenth ſphere in 3400 years; and the 
outermoſt of all, the Primum Mobile, which 
moves all the reſt, in only 24 hours. Which 
are motions ſo unproportional, and diſagreca- 
ble, that are ſufficient to ſubvert the whole 
hypotheſis. But it would be endleſs to enter 
into a detail of ſuch incoherences and impro- 
prieties as the Plolemaic ſyſtem abounds with. 
3. The prodigious and inconceivable rapi- 
dity aſſigned by the Ptolemaics to the hea- 
vens, is by the Copernican ſcheme taken off, 
and a far more eaſy, and tolerable motion ſub- 
ſtituted in its room. For is it not a far more 
eaſy motion for the earth to revolve round its 
own axis in 24 hours, than for ſo great a num- 
ber of far more maſſy, and far diſtant globes, 
to revolve round the earth in the ſame 
ſpace of time? If the maintainers of the Pro- 
lemaic ſyſtem do object againſt the motion of 
the earth, that it would make us dizzy, and 
ſhatter our globe to pieces, what a precipitant, 
how terrible a rapidity muſt that of the hea- 
Vens be? What a velocity muſt the 8 have 
to run its courſe, at the diſtance of 21 or 22 
Semidiameters-of the earth? What a velocity 
muſt that of the fixt-ſtars, eſpecially that of 
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the Primum Mobile be, at far greater diſtanced 
than the Sun is? 

4. Itis an inconteſtible argument of the Sun 
being the centre of the Planets about him, and 
not the earth, that their motions and diſtances 
reſpe& the Sun, and not the earth. For with 
regard to the Sun, the primary Planets have a 
very due motion, in proportion to their ſeveral 
diſtances; that is, their motions round the Sun, 
are in ſeſquiplicate proportion to their diſtances 
from him: but this proportion doth not hold 
at all with relation to the earth. But as for the 
ſecondary Planets, round Saturn, Fupiter and 
the earth, it is very certain that they have the 
fame reſpect to their primaries, as theſe pri 
maries have to the Sun; that is, The ſquares 
« of their revolutions are as the cubes of their 
* diſtances.” And as it is very certain and 
viſible, that the ſecondary Planets reſpect their 
primaries as their centers, and move round 
them, ſo it is in ſome meaſure (one would 
Think) no leſs certain, and beyond doubt, 
that all the primary Planets which have the 
ſelf-ſame reſpe& to, and motion with regard 
to the Sun, as thoſe ſecondaries have to their 
primaries, that thoſe primaries, I ſay, do move 
round him as their center, and not about 
the earth, to whom they have no ſuch reſpeR, 
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SE à B. d. FS EK E- H A . 8 KLS EAS EE: 


5 Copernicus anfwered. 4 
F. The laſt argument I ſhall allege for my 
preference of the Copernican to the Ptolemaic 
ſyſtem is from the great parity and congru- 
ity obſervable among all the works of the 
creation 3 which have a manifeſt harmony, 
and great agreement with one another. 

Thus in our preſent caſe, it is manifeſt to 
our ſight, that every globe we have any good 
views of, hath ſuch like motions, as thoſe are 
which we aſcribe to the earth, The Sun in- 
deed being in the center, is as it were fixt there, 
and hath no periodical motion: But yet the 
other motion round its own axis, we can ma- 
nifeſtly diſcern, And as for all the Planets 
which move round about the Sun, they have, as 
faras *tis poſlible for us to ſee them, ſuch moti- 
ons as thoſe we aſcribe to the earth; namely, 
a diurnal rotation round their own axes, and a 
periodical revolution round the Sun. And if 
this be manifeſt in the other Planets, what 
ſhould hinder its being ſo in our own? Why 
ſhould ours be ſingular ? Why not be ſuppoſ- 
ed to be moved as well as the reſt, when it is 
very certain that either it hath thoſe motions, 
or the heavens have ſo; and it is far more na- 
tural and eaſy for the earth to perform them, 
than for the heavens, as hath been already 
ſhewn ? 


and earth, and the Sun being in the center, it 


| ſeem to aſſert the immobility and reſt of the 


* eſtabliſhed the earth, and it abideth.“ Theſe 


Odjectiont againſt. 
Thus having ſhewn how far more probable 


the Copernican ſyſtem is than the Ptolemaic, 
ſo far as it relates to the motions of the heavens 


remains (before I proceed to the third and laſt 
ſyſtem) that | ſhould anſwer ſome objections 
alledged againſt this ſyſtem, partly from ſcrip- 
ture, and partly from philoſophy and ſight. 

The objections from ſcripture are ſuch as 


earth, and the motion of the Sun and heaven. 
ly bodies. 

The texts that are brought to prove the im. 
mobility and reſt of the earth, are, 1 Chron, 
xvi. 30. The world ſhall be ſtable, that it 
be not moved.” The ſame is ſaid, Pſalm 
XkCiii. a. The world alſo is eſtabliſhed, that it 
© cannot be moved.“ And ſo the ſame again, 
Pſalm xcvi. 10. In Pfalm civ. 5, Gop is 
ſaid to * lay the foundations of the earth, that 
it ſhould not be moved for ever.” And laſtly, 
Solomon, Eccleſ. i. 4. aſſerts, that * the earth 
* abideth for ever.“ Like to which is that o 
the Pſalmiſt, Pſalm cxix. 90. Thou haſt 


are the principal texts which ſeem to aſſert the 
immobility and ſtability of the earth, 
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Copernican ſyſtem. xii 
The principal texts which mention the mo- 
tion of the Sun and heavenly bodies, are ſuch 


as aſcribe, riſing, ſetting, or ſtanding ſtill to 
them. Thus Gen. xix. 23. The Sun was 


© riſen upon the earth, when Lot entered into 
« Zoar. And Gen. xv. 17. When the Sur 
went down, and it was dark, a ſmoking fur. 
« nace, &c. So Eccl. i. 5. The Sun ariſ- 
eth, and the Sun goeth down, and haſteth to 
* the place where he aroſe. So Pſalm xix. 5, 


© 6. the Sun is ſaid to come out of his cham- 


ber like a bridegroom, and to rejoice as a 
That his going 
* forth is from the end of heaven, and his cir- 


© cuit unto the ends of it. Purſuant to which 


expreſſions of the Sun's moving, it is ſaid alſo 
to ſtand ſtill, and to go backwards. Thus 
Joſhua x. 12, 13. * Sun, ſtand thou ſtill u- 
pon Gideon, and thou Moon in the valley of 
* Ajalon. And the Sun ſtood ſtill, and the 
Moon ſtayed. So the Sun ſtood ſtill in the 
midſt of heaven, and haſted not to go down 
* about a whole day.“ And in 2 Kings xx. 10. 
and Iſaiah xxxviii. 8. the Sun is ſaid © to have 


returned ten degrees backward in one of the 


* places, and its ſhadow to have done ſo in the 
other.“ 


b 


xiv Objections againſt 

Theſeare the chief texts of ſcripture, which 
ſeem to lie againſt the Copernican hypotheſis. 
In anſwer to which, this may be faid in general 
to them all; that ſince the deſign of rhe holy 
writings is not to inſtruct men in philoſophical, 
but divine matters, therefore it is not neceſſary 
to reſtrain the ſenſe of thoſe texts to the ſtrict 
propriety of the words, but take them to be 
{ſpoken according to the appearance of things, 
and the vulgar notions and opinions which men 
have of them, not according to their reality, 
or philoſophical verity. Thus in divers other 
inſtances the holy ſcriptures ſpeak ; and thus 
even Philoſophers themſelves ſpeak. Yea, the 
Copernicans themſelves, although they pro- 
feſſedly own, and defend the contrary; yet in 
vulgar ſpeaking in our preſent caſe, ſay. The 
Sun riſeth, ſerteth, and moveth, &c. mak- 
ing that to be the act of the Sn in vulgar dil 
courſe, which they contend, to be in reality 
performed by the earth. And if Philoſophers, 
and others ſhould not thus expreſs themſelves 
according to the appearance of things, and 
men's vulgar apprehenſions of them, it would 
need a comment, and they muſt explain them- 


ſelves every time they ſpeak, in order to Help 
being underſtood, 


— 
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Having given this general anſwer, T ſhall 
next conſider the particular texts themſelves, 
and ſee whether they neceſſarily infer what 
they are brought for the proof of. 
And in the firſt place, as for the texts 
brought to prove the immobility of the earth, 
it is manifeſt that the ſtability of the world, 
mentioned in the three firſt texts, doth not re- 
late to the earth's motion, either annual or di- 
urnal, but to the condition, ſtate and order of 
the world inhabiting the earth, particularly the 
peace and proſperity thereof. One of our own 
lateſt, and moſt learned Commentators, the 
late biſhop Patrick (e) underſtands the goſpel- 
ſtate to be meant in the firſt and third of rhe 
texts. And his paraphraſe on that in Pſalm 
XACiil. 1. is, “He who made the world, will 
* ſupport that excellent order wherein we are 
*« ſettled; fo that it ſhall not be in the power 
« of men to diſturb what he hath eſtabliſh- 
« 6d; 
As for what is ſaid in Pſalm civ. 5. it is 
manifeſt that the Pfalmiſt is there celebrating 
the works of creation, and that there was 
as fair an occaſion of ſpeaking of the earth's 

2 


(e) See his Commentary on Chron, and Paraphraſe 
on Plalms, 


: Objections againſt 

reſt, in relation to its two motions, as any 
where. But yet even here alſo the ſecurity 
and permanency of its ſtate is the thing aimed 
at. The laſt moſt learned Commentator thus 
paraphraſes on the place, (f) Who hath ſet- 
«« tled the maſly globe of the earth, even in 
«« the liquid air, upon ſuch firm foundations, 
« that none of thoſe ſtorms and tempeſts, 
«« which beat upon it from without, nor any 
% commotions from within, can ever ſtir it 
out of the place he hath fixed for it.“ 

As for the two remaining places ein Eccleſ. 
and Pſalm cxix. it is plain enough that 
their deſign is to ſhew the vanity and in- 
ſtability of the things of this world, that they 
are all more fleeting and uncertain than other 

matters, even than the earth itſelf, on which 
they have their reſidence. In Eceleſ. the wiſe 
man (who had undertaken to prove all things 
here below to be vanity) begins with the ſtate 
of man himſelf, and ſhews that to be more fic- 
kle and tranſitory than the earth, on which the 
various generations of men live, and to which 
their bodies do all return again. The gene- 
rations of men pals away; but the earth abideth 
for ever, in the ſame unalterable condition, 


(1) Biſhop Patrick's Parap. on Pſalm civ. 5. 
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without ſuch going and coming as that of the 
generations of men have. 

In Pfalm cxix. 90. the Pſalmiſt celebrates 
God's faithfulneſs to all the various and ſuc. 
ceeding generations of the world, which he 
ſhews to be as conſtant and unalterable as the 
earth itſelf, which God hath fo eſtabliſhed, 
that it abideth through all the ſeveral genera- 
tions of men, when they at the ſame time are | 
fleeting and changing. | 

Thus it appears that all thoſe ſeveral texts 
which aſlert the ſtability of the world, or earth, 
prove nothing againſt the earth's motion in a 

in- BJ philoſophical ſenſe ; only expreſs ſome moral 
hey WW theological truths. 
ther And ſo the tame may be ſaid of thoſe other 
aich places of ſcripture, which mention the motion 
wile ¶ of the Sun and other heavenly bodies, that ſay 
ings Bl they riſe, ſer, and perform the motions which 
ſtare Wl the Copernicans aſcribe to the earth. If we 
: fic- ¶ ſhould take theſe expreſſions in a philoſophical, 
the I ſtrict, literal ſenſe, and not as vulgar expreſſi- 
| ons, ariſing from the appearance of things; 
we ſhall find that very odd and unreaſonable 
concluſions may as well be colle&ed from thoſe 
ſcriptures, as the Sun's motion: as that the 
Sun hath animal life, motion, and deſire, being 
ſaid to act theſe things itſelf, to riſe, to ſer, 

Z 


xvñi Objetions againſt 
yea, to haſte to the place of his riſing, or as 
the Hebrew hath it, to pant after, or eagerly 
to deſire it (g). So in Pſalm xix. the elegant 
Palmiſt giving a poetical deſcription of this no- 
ble and admirable work of God, the Sun, 
faith, God hath, in the heavens, made a ta- 
bernacle for him” as if the Sun had an houſe, 
a reſting-place provided for him; from which 
he comes daily forth with beauty and luſtre, 
as reſplendent as that of a bridegroom, and 
with the ſame ardency, joy and diligence runs 
his courſe, as a champion doth his race. And 
laſtly, his going forth is ſaid to be * from the 
end of the heaven, and his circuit to reach td 
the ends thereof ;* as tho” the heavens had two 
extremities, or was (as the antients fanſied the 
earth to be) a long large plane bounded by 
the ocean, under which they imagined the Sun 
betook himſelf, and was thence ſaid ſingere 
fe oceans, to dip himſelf in the ocean when he i 
ſet. 
And as in theſe places of ſcripture the Sun 
is ſaid to move; ſo in the other places he is 
ſaid to ſtand ſtill, and to go backward. But 
we ſhall find that very abſurd concluſions 
would follow the taking of thoſe texts in a ſtrid 


(g) SHAF anhelavit, inhiavit, vid. Buxtorf. Lexicon, 
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Copernicus anſwered, x ir 
For in Joſhuah the 8 is or- 


literal ſenſe. 
dered to ſtand ſtill upon Gideon, and the Moon 
in the valley of Ajalon. But it would be very 
abſurd to take this in a literal ſenſe, and ima- 
gine thoſe two great luminaries were confined 
to thoſe two places, otherwiſe than in ap 


ance to the victorious 1/raelites. And if fo 
conſiderable a part of the tranſaction be ſpoken 
according to its appearance, why not the whole? 
Why might not this ſtation as well be an ar— 
reſt of the earth's motion as of that of the hea- 
vens, if the whole miracle was not (as ſome 
not improbably think) effected by means of 
ſome preternatural refractions, or extraordina- 
ry meteors ? Oc. 8 

And ſo for the receſs of tis Sun, or its ſha- 
dow in Hezekiah's caſe, that which ia appear. 
ance ſeemed to be the action of the Sun is by 
divers learned men thought ta have been the 
effect of ſuch like extraordinary refractions or 
meteors, as I mentioned in the laſt caſe : or if 
it was a real receſs, why not of the earth, ra- 
ther than the Sun and whole heavens ? 

Thus having anſwered the particular texts, 
it doth not appear that the ſcriptures oppoſe the 
Copernican ſyſiem, but that thoſe paſlages 
which ſeem to do fo, are ſpoken more accor- 
ding as things appear than as really they are, 
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For as St. Hierom ſaith, (9 „ Conſuetudinis 
«« ſcripturarum eſt-It is the cuſtom of the 
45 ſcriptures, for the hiſtorian fo to relate the 
* opinion men had of many matters, as at 
* that time thoſe matters were by all people 
* taken to be.“ And in another place, (i) 
There are many things in the Holy Scrip- 
* tures, which are ſpoken according to the 
* opinion of the time in which they were 
% done, and not according to their reality.“ 
And this is no other than what is very reaſons 
able, and ſuitable to the end and deſign of the 
Holy Scriptures, which as 1 have faid, is ra- 
ther to inſtruct men in divine and moral doc. 
trines than philoſophical truths, And agree- 
ably hereto St. Auguitine anſwers this very 
doubt concerning the motion of the heavens, 
(Kk) © Some of the brethren (faith he) move 
« a queſtion, whether the heavens ſtand Qill 
or are moved, becauſe, ſay they, if they 


7 . are moved, how is it a firmament? and if 


they ſtand ſtill, how do the ſtars, which are 
« believed to be fixed in them, revolve from 
% eaſt to weſt, the northern ſtars deſcribing 
*« leſſer circles near the pole? To which, 


(b) Hieron in Matth. c. 13. 
(i) In Jerem. xxvili. 


(k) Auguſt, de Geneſi ad Literam. L. 2. c. 10. 
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„ faith he, I anſwer, That theſe things do 
greatly require ſeveral ſubtil and laborious 
« reaſons, to diſcover truly whether the mat- 
« ter be ſo, or not ſo, For the entering upon, 
« and diſcuſſing of which, I have neither 
« time, neither is it fit it ſhould be done to 
« ſuch as we deſire to inſtruct in the way of 
« ſalvation, for the neceſſary benefit of the 
« holy church.“ 

Having thus anſwered the objections from 
ſcripture, 1 ſhall in the laſt place conſider thoſe 
brought from ſenſe and philoſophy, 

'T he objection from ſenſe is, that we ſee the 
heavenly bodies actually to move, and there- 
fore ought to believe they do ſo. But 
there is no weight at all in this, becauſe whe- 
ther we ourſelves, or the object moveth, it 
amounts to the ſame, As is manifeſt ro any 
one carried in a boat orchariot; the progreſſive 
motion of which, produceth the appearance of 
a regreſſive motion in the unmoved objects we 
look upon; according to Virgil's deſeription 
of Aeneas and his company's leaving their 
port. | 

(1). Provebimur portu, terraeque urbeſque 

recedunt, 


% 


(» Aeneid, L, ili. v. 72. 
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Axii Objectiont againſt 
i. e. Both land and towns receded when we Way 
left our port.” As for the reaſon hereof, ¶ an 
I ſhall refer to the opinions, particularly the {Wm 
famous Kepler, who in his Optices Aſtronom. Ni 
hath deſignedly handled this point. (m 
The objections from philoſophy, are too f 
numerous to be diſtinctly anſwered, eſpecially 
ſuch as ſeem very frivolous, particularly thoſe 
grounded on a ſuppoſition of the verity of the 
Ariſtotelian philoſophy, as the immutability 
and incorruptibility of the heavens, &c. For 
anſwers to which, I ſhall refer the reader to 
Galilaeo's Sytem Mund. But for ſuch objec- 
tions as ſeem to have ſome reaſon in them, 
they are chiefly theſe, That if the earth be 
moved from W. to E. a bullet ſhot weſt-ward 
would have a farther range, than one ſhot 
eaſt- ward; or if ſhot N. or S. it would miſs 
the mark; or if perpendicularly upright, it 
would drop to the weſt-ward of the gun, That 
a weight dropp'd from the top of a tower would 
not fall down juſt at the bottom of the tower, 
as we ſee it doth, That birds flying towards 
the E. would be hindred in their flight, bur 
forwarded in flying the contrary way; with 
much more to the ſame purpoſe. But not to 
enter into a detail of anſwers that might be 
given to the preceeding objections from the 
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las of motion, and the rules of mechanics 


„and mathematics; I ſhall only make uſe of the 
e Wmoſt ingenious Galilaeo's plain experiment, 


which anſwereth all or moſt of the Objections 
(m). Shut, /%itb he, yourſelf up with your 
friend in the great cabin of a ſhip, together 
with a parcel of gnats and flies, and other 
little winged creatures. Procure alſo a great 
tub of water, and put fiſhes therein. Hang 
* alſo a bottle of water up, to empty itſelf 
drop by drop into another ſuch bottle placed 
« underneath with a narrow neck. Whilſt the 
* ſhip lies {till, diligently obſerve how thoſe 
little winged creatures fly with the like ſwift. 
* neſs towards every part of the cabin; how 
the fiſhes ſwim indifferently towards all ſides; 
* and how the deſcending drops all fall into the 
* bottle underneath. And if you throw any 
* thing to your friend, you need uſe no more 
at WW force one way than another, provided the 
di difance be equal. And if you leap, you 
r, will reach as far one way as the other, 
ds WW Having obſerved theſe particulars whilſt the 
ut FF ſhip lies ſtill, make the ſhip to fail with what 
velocity you pleaſe, and ſo long as the mo- 
tion is uniform, not fluctuating this way and 


* (m) Syſtem. Mund. Dial. 2, 


xiv  Objefions againſt 
© that way, you ſhall not perceive there i 
any alteration in the aforeſaid effects; neither 
* can you from them conclude whether the 
i ſhip moveth or ſtandeth ſtill. But in leap 
* ing you ſhall reach as far on the floor as yo 
* did before; nor by reaſon of the ſhip? s me 
tion, ſhall you make a longer leap towards 
© the poop than the prow, notwithſtanding that 
* whilſt you were up in the air, the floor unde 
« your feet had run the contrary way te 
your leap. And if you caſt any thing to you 
companion, you need uſe no more ſtrengt 
to make it reach him, if he ſhould be tc 
* wards the prow, and you towards the poop 
than if you ſtood in a contrary poſition. The 
drops ſhall all fall into the lower bottle, and 
not one towards the poop, altho? the ſhip 
"+ ſhall have run many feet, whilſt the droy 
* was in the air. The fiſhes in the water ſhal 
have no more trouble in ſwimming toward 
* the fore-part of the tub, than towards thi 
* hinder part, but ſhall make towards the bai 
* with equal ſwiftneſs, on any ſide of the tub 
And laſtly the gnat and flies ſhall continue 
their flight indifferently towards all parts 
never be driven together towards the id: 
* of the cabin next the prow, as if wearie( 
* with following the ſwift motion of the ſh 
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And if by burning a few grains of incenſe, 
you make a little ſmoak, you ſhall perceive 
it to aſcend on high, and hang like a cloud, 
* moving indifferently this way and that, with- 
out any inclination to one ſide more than a- 
* nother. The cauſe of which correſpondence 
of the effects, is, that the ſhip's motion is 
common to all things contained in it, and to 
the air alſo: I mean when thoſe things are 
« ſhut up in the cabin + but when they are a- 
bove deck in the open air, and not obliged 
* to follow the ſhip's courſe, differences more 
* or leſs may ariſe among the fore-named ef- 
* fetts.” | 

Thus Galilaeo by this one obſervation hath 
anſwered the moſt conſiderable objections de- 
duced from philoſophy againſt the motion of 
the earth. And thus much ſhall ſuffice for 
the explication and proof of the Copernican 
ſyſtem ; eſpecially that part of it relating to the 
Solar ſyſtem. Which things I have more large- 
ly than ordinary inſiſted on, for the ſatisfacti- 
on of many that I am ſenſible doubt of them, 
and particularly ſome of my friends (and thoſe 
not unlearned too) who may be apt to read my 
following book with prejudice whereſoever I 
favour the Copernican notions, 
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T he Probability of 


Of the New Syſtem. 


And now 1 paſs from the ſecond ſyſtem to 
the third, which is called the new /y/tem, and 
by ſome the true ſyſtem; which extends the 
univerſe to a far more immenſe compaſs, than | 
any of the other ſyſtems do, even to an inde- 
finite ſpace; and repleniſhes it with a far more | 
grand retinue than ever was before aſcribed 1 
unto it. | , 

The new ſyſtem is the ſame with the Coper- , 
nican, as to the ſyſtem of the Sun and its pla- . 
nets ; as may be ſeen by the ſcheme of it in 


Fig. 3. But then, whereas the Copernicanſf 
hypotheſis ſuppoſeth the firmament of the fixtf 
ſtars to be the bounds of the univerſe, and io 1 
be placed at equal diſtance from its center the . 
Sun; the new ſyſtem ſuppoſeth there are ma: f 
ny other ſyſtems of Suns and Planets, beſide ., 
that in which we have our reſidence: namely, 
that every fixt ſtar is a Sun, and encompaſſed T 
with a ſyſtem of planets, both primary and (el tc 
condary as well as ours. I 
Theſe ſeveral ſyſtems of the fixt ſtars, a th 
they are at a great and ſufficient diſtance fron cn 
the Sun and us, ſo they are imagined to be at ail ni 


due and regular diſtances from one another 


the New Syſlem. xxvi 


By which means it is, that thoſe multitudes of 
fixt ſtars appear to us of difterent magnitudes, 
the neareſt to us large; thoſe * and far- 
ther, leſs and leſs. 

Of thoſe ſyſtems of the fixt ſtars I have 
given a rude repreſentation in Fig. 3. together 
with that of the Sun ; which may ſerve to 
give an unſkilful reader ſome conception of the 
ſtate of the univerſe; although there be but 
little likeneſs in it, for want of room to lay 
out all the ſeveral ſyſtems in due proportion; 
which is neceſſary to a true repreſentation of 
the matter. 
in In this 3d. Fig. the fixt ſtars with their 
aun ſyſtems (repreſented by little circles about 
thoſe ſtars, which circles ſignify the orbits of 
their reſpective planets) are placed without 
the limits of the ſolar ſyſtem, and the folar 


and figured as a more grand and magnificent 
part thereof. And ſo it may be looked upon 
by us, by reaſon of its proximity and relation 
to us. But whether it be really ſo, whether 
it be in the center of the univerſe, and whe- 
ther among all the noble train of fixt ſtars, 
there be no ſyſtem exceeding ours in its mag- 
nificent retinue of planets, both primary and 
C 2 


ſyſtem is ſet in the center of the univerſe, 


— 


ſhew the ſame in ſuch ſyſtems as I had occaſi 


XXViil T he Probability of 
ſecondary, and other admirable contrivances, 
is a difficulty, as out of the reach of our glaſſes, 
ſo conſequently above our ability to fathom, 
although not at all improbable. Bur be the 
various ſyſtems of the univerſe as they will as 
to their dignity, it is ſufficient that in all pro- 
bability there are many of them, even as many 
as there are fixt ſtars, which are without num 
ber. | 

This ſyſtem of the univerſe, as it is phyſi 
cally demonſtrable, ſo is what, for the moſt 
part, I have followed in the enſuing book, 
but not ſo rigorouſly and obſtinately, as utterly 
to exclude or oppugn any other ſyſtem ; be: 
cauſe as the works of God are truly great, and 
ſufficiently manifeſt their excellent and mag 
nificence in any ſyſtem; ſo I was willing to 
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on to ſpeak of them in; becauſe I would not 
offend, and conſequently not bar the force o 
my arguments upon ſuch readers, as might 
happen to be wedded to the Ari/totelian prin 
ciples, or prejudiced to the Ptolematc, or any 
other tem: Not that Thad my ſelf any doubt 
about this new /y/tem, but think it to be far the 
moſt rational and probable of any, for theſt 
reaſons: 


the New Syſtem. xxix 

1. Becauſe it is far the moſt magnificent of 
any; and worthy of an infinite CREATOR; 
whoſe power and wiſdom as they are without 
bounds or meaſure, ſo may in all probability 
exert themſelves in the creation of many ſyſ- 
tems as well as one. And as myriads of ſyſtems 
are more for the glory of Goo, and more de- 
monſtrate his attributes than one; ſo it is no 
leſs probable than poſſible, there may be many 
beſides this which we have the priviledge of 
living in. But it is very highly probable the 
matter is ſo, by reaſon, 

2. We ſee it is really fo, as far as it is poſ- 
ſible it can be diſcerned by us, at ſuch immenſe 
diſtances as thoſe ſyſtems of the fixt ſtars are 
from us. Our glaſſes are indeed too weak fo 
to reach thoſe ſyſtems, as to give us any aſſu- 
rance of our ſeeing the planets themſelves, 
that encompaſs any of the fixt ſtars. We can- 
not ſay we ſee them actually moving round 
their reſpective Suns or Stars. But this we 
candiſcern, viz. That the fixt ſtars have the na- 
ture of Suns, as | have made probable in Book 
2. Chap. 2. As alſo that there are ſome things 
very like unto planets, which ſometimes ap- 


elWpear and diſappear in the regions of the fixt 
C 3 
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xx The Authors Obſervations 
ſtars; as I have ſhewn in my diſcourſe of new 
ſtars, Book 2. Chap. 3. 

But beſides what I have ſaid hve, I have 
this farther to add from ſome late obſervations 


I have made ſince my writing that part of my 
book ; and that is, That the Galaxy being well 


known to be the fertile place of the new ſtars, 
the region in which they commonly appear, I 
am much inclined to be of opinion, that the 
whiteneſs there,is not cauſed by the bare light 
of the great number of fixt ſtars in that place, 
as hath commonly been thought, but partly 
by their light, and partly (if not chiefly) by 
the reflections of their planets ; which ſtop and 
reflect, intermix and blend the light of their 
reſpective Stars or Suns, and ſo cauſe the 
whiteneſs of the Galaxy preſents us with 
which hath rather the colour of the reflected 
light of our Mon than the primary light o 
our Sun. 

And that there are planets enough for this 
purpoſe, I ſuſpect, becauſe I have ſome rea 
ſons to imagine that there are many more 1. 
ſtars in the milty way (all which I take to be 
a kind of planetary globes) than have ever yet 
been taken notice of, and that many of rhole 
prodigious numbers of teleſcopial ſtars viſible 
there, are of the numbers of new ſtars or plc 


mm „ ww NR K wy tw tl = — © — — A -< — { © A © — 


of the Galaxy. xxx; 


ets, and not of fixt ſtars only. This ſuſpr 
jon I have for ſome time had, but eſpecially 
lately from my views of the new ſtar that now 
begins to diſappear in the Swans neck. Which 
gave me occaſion to inſpect ſome other parts 
of that conſtellation, moſt parts of which are 
, {well repleniſhed with a numerous train of 
II mall ſtars, Amongit which, ſometimes me- 
he thoughts more have preſented themſelves thro? 
cht one and the ſame glaſs, and ſometimes I have 
ce, miſt ſome I thought I befote ſaw: And ſome- 
tly MW times alſo methoughts I have ſeen them near- 
by cr to, and ſometimes farther off thoſe ſtars that 
nd did conſtantly preſent themſelves. But as theſe 
cir things are to myſelf novel, and what I confeſs 
thel 1 have rather ſuſpicions of than certainty, I 
h hall refer them to the future obſervations of 
mylelf, and others, for their confirmation; 
eſpecially becauſe thoſe approximations and 
receſſes of ſome of the little ſtars I ſpeak of 
ſuit not with the obſervations of ſome very e- 
minent Aſtronomers, 
Theſe obſervations as they will open to us 
a new and admirable ſcene of the heavens (if 
it be as I imagine) ſo 1 earneſtly recommend- 
ed the enquiry into it to ſuch as delight in thoſe 
matters. For the doing of which, 1 conceive 


it may be ſufficient, and the eaſieſt courſe to 


e 


xxx That there are 


make the obſervations in ſome one part of the 
milky way, as in ſome part of the San for 
inſtance; and I would adviſe that an area of 
the heavens may be taken in, containing as 
much or a little more than falleth within the 
compaſs of the teleſcope you make uſe of : 
Which was the way I practiſed, and that part 
of the heavens, in which I obſerved. All the 
ſtars that fall within this area, an exact map 
muſt be taken of, which will ſhew when any 
variations happen. And for taking in the lar. 
ger area of the heavens, a glaſs of 6 or 8 feet 
is ſufficient, and rather better for the purpoſe 
than longer glaſſes, which take in leſs, and 
are more troubleſome in uſing. 

Having thus repreſe nted the ſtate of the 
univerſe according to the new em of it, 
the uſual queſtion is, what is the uſe of fo 
many planets as we ſee about the Sun, and fo 
many as are imagined to be about the fixt ſtars ? 
To which the anſwer is, That they are worlds, 
or places of habitation, which is concluded 
from their being habitable, and well provided 
for habitation. I his is pretty manifeſt in our 
folar planets, from their being opake bodies as 
our earth is, conſiſting in all probability of 
land and waters, hills and valleys, having at- 
moſpheres about them, moons miniſtring unto 


Seas in the Moon. xXxiil 
hem, and being enlightned, warmed and in- 


fluenced by the dun; whole yearly viſits they 


eceive, for ſeaſons; and frequent returns 
or revolutions, for days and nights. All which 
particulars are fully treated of in the following 


book, and need not therefore to be anticipated 
here. Only there is one thing, which for 
ſufficient obſervations, I could not ſo fully 


peak of as | would; and that concerning the 
eas in the moon, in book 5. chap. 4. Note 
a) whoſe very exiſtence Mr. Huygens (n) 
denies, ſaying, Marium vero ſimilitudinem 
lie nullam reperio. &c. i. e.. In the moon 
I find no likeneis of ſeas, although Kepler 
* and moſt others are of a different opinion. 
* For thoſe vaſt plane regions, which are 
„ much darker than the mountainous parts, 
* and are commonly taken for ſeas, and bear 
the names of oceans; in thoſe very places 
% viewed with a long teleſcope, I find little 
* round cavities with ſhadows falling within 
* them; which cannot agree with the ſurface 
* of the ſea: as alſo thoſe very large fields 
* when carefully viewed, do not preſent us 
% witha ſuperficies altogether equal. Where- 
** fore theſe cannot be ſeas, but are ſuch Pr : 


(n) Colmotheoros, p. 114. 
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ces as conſiſt of a leſs bright matter than tha 
* which is in the more hilly parts, but in 
„ which alſo there are ſome places brighte 
* than others,” Thus the moſt ingeniou 
Mr. Huygens, who then proceeds to ſhew that 
there are neither rivers, clouds, air, or va 
pours, _ 

But that there are ſeas or great collection 
of water, and conſequently rivers, clouds, ai 
and vapours in the moon, I ſhall make out 
from ſome of my own views and obſervations; 
many of which were made with Mr. Huygen' 
own long glaſs before-mentioned : through 
which, and all other long glaſſes, inſtead of 
imagining the lunar ſpots to be unlike ſeas, ] 
have always thought them to look more like 
ſeas, than through ſhort glaſſes. 

It is true indeed that in thoſe ſpots we take 
to be ſeas, there are ſuch cavities as Mr. Huy 
gens ſpeaks of, or rather mountains with ſhad 
ed cavities in them, as alſo ſome parts lel! 
dark than others. Thus in the ſoutherly part! 
of the Lunar Euxine and Mediterranean, 
the Sinus Sirbonis, the Egyptian, and diver 
other ſeas, there are ſeveral ſuch parts that 
appear more luminous than others, ſome hay 
ing the appearance of rocks and iſlands, ſomt 
of large ſhallows, particularly towards thi 
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ores, and eſpecially in the ſeas bordering on 

he continents, ſuch as the great ſouthern 

ontinent of the Lunar Egypt and Paleſtine, 

But this is no concluſive argument of thoſe 

arts not being ſeas; becauſe they may be ſeas 

aving many iſlands and ſhallows in them. 

But then in other parts, and even in {ome 

Warts of theſe laſt named, the- ſpots appear 

- Warker, and with but few of thoſe eminences 

vr iſlands, thoſe brighter or ſhallow parts, 

Thus the northerly Euxine and Mediterrane- 

n, the Palus Maeotis, and many other of 
hoſe lunar ſeas; few of thoſe parts that have 

he aſpect of iſlands or ſhallows are to be diſ- 
erned in them, only one here, and another 
-1 Where, at conſiderable diſtances from one ano- 

her. 

And in this very manner I doubt not our 
erraqueous globe would appear, if viewed at 
he moon, or at ſome miles aloft. We ſhould 
Where perceive our deep oceans would be of a 
Warker colour, like the darke(t ſpots of the 
oon; and the ſingle iſles of dt. Helena and 
{ſcenſion, and the more numerous ones of 
adrones, Canaries, Azores, &c. to have 
he fame appearance that the few ſcatter'd 
lands have in the deeper lunar ſeas: and our 
allo ſeas with their numerous rocks and 


ha 
t in 
Ute 
Ou 


that 


are interrupted by rocks or land, as they art 
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iſlands diſperſed about them, eſpecially t 
wards the continents, would look as thoſe it 
the moon do. | 

That a reader unacquainted with the gec 

graphy of the moon, may apprehend what I a 
have ſaid here and elſewhere, concerning tha tj 
parts and appearances of the moon, I baſe 


repreſented them in Fig. 10. and 11. In Fife 


10. the face of the full moon is repreſented a 
its bright and dark parts with moſt of the name 
given them by Hevelius, wheſe lunar geogr: 
phy is juſtly the moſt followed. In Fig. 11 
J have repreſented the appearance of thi 
moon's edge on this laſt Nov. 4. 1714. ſoa! 
after the quadrature, for the explication 0 
what is ſaid concerning the evenneſs of thi 
ſurface of the lunar ſpots in book 5. chap. / 
note a. It may be there obſerved that th 
ſurfaces of all the ſeas appear ſtrait and level 
only the top of here and there a rock or iſlan 
preſents itſelf at a ſmall diſtance. Thus thi 
ſurface of the Hyperborean ſea between à an 
b appears even and level, although through 
teleſcope that ſea looks but like a great lak 
or marſh. So do the parts of the Mediterri 
nean about d, from 5 to i, except when the) 


ath, g b, and c. At the laſt of which places 
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OY begins a ridge of hills encompaſſing the north- 

ern part of the Mediterranean, which makes 

a pretty ſhew in the teleſcope, 

And now conſidering how accompliſhed the 
Moon, and all the other planets are for habita- 
ton, how ſolemn an apparatus in them for this 
WM ſervice: and conſidering alſo that theſe accou- · 
trements relate to their reſpective planets only, 
and in all probability are of little or no uſe to 
our earth; with great reaſon therefore the 
maintainers of the new ſyſtem conclude thoſe 
planets, yea all the planets of the Sun and of 
che fixt ſtars alſo, to be habitable worlds; 
places, as accommodated for habitations, ſo | 
Witocked with proper inhabitants. 
But now the next queſtion commonly put is, 1 
What creatures are they inhabited with? But | 

chis is a difficulty not to be reſolved without 2 | 

vel revelation, or far better inſtruments than the 

vorld hath hitherto been acquainted with. But 
if the reader ſhould have a mind to amuſe 
himſelf with probable gueſſes about the furni- 

ture of the planets of our ſolar ſyſtem, what 
countries tis probable are there, what vegeta. F 
bles are produced, what minerals and metals 
Ware afforded, what animals live there, what 
an parts, faculties and endowments they have, 
d 
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with much more to the ſame purpoſe; he may 
find a pleaſant entertainment enough in the 


ſubject. To which 1 ſhall refer him, rathe 
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great Mr, Chriftian Huygen's Coſmotheoros and 
ſome other authors that have written on the 


than give either him or myſelf any farther tro 
ble about theſe matters, which are merel 
conjectural. 

Thus having, for the fake of the unſkilful 
reader, given an account of the three ſy/tem: 
principally concerned in the following book, 


and having alſo, for the fake of the doubting 


reader, inſiſted more largely than ordinary upon 
the two laſt of thoſe ſyſtems, little remaineth 
for the putting an end to this long preface, but 
to make my excuſe (if it needs any) for aflign 
ing the diameters and diſtances of the heaven 


bodies in Engliſh miles, rather than other lar 


ger meaſures, which would perhaps have com 
nearer the truth, Bur this was alſo for the fak 
of ſuch as are not very converſant in aſtrono 
mical matters and dimenſions, who can bette 
underſtand you, when you fay, it is ſo many 
miles, than ſo many degrees, minutes, or ſe- 
conds, or ſemi · diameters of the earth, or the 


other planets. 


And now for a concluſion, I ſhall only in. 
treat all my readers to join with me in their 


. Concluſion. . 
arneſt prayers, that as this work is deſigned 
for the good of mankind, particularly for the 
onviction of infidels and irreligious, for the 
promotion of the fear and honour of GOD, 


and the cultivating of true religion, ſo it may 
ve its deſired effect. 


W. DzRHAM. 
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OF THE 


HEAVENS 


The InTRoODUCTION. 


HE Pſalmiſt faith, (a) «The heavens de- 
clare the glory of GOD; and the firma- 
ent ſheweth, ” publickly declareth, tellerh- 
orth,or preacheth his handy-work,as the Hebrew 
ord ſignifies ; (b) that * day unto day uttereth 
peech, and night untonight ſheweth,” ortelleth 

orth, Knowledge. Which language of the hea- 
ens is ſo plain, and their characters ſo legible, 
hat all, even the moſt barbarous nations, that 
ave no {kill either in languages or letters are a- 
le to underſtand and read what they proclaim, 
There is no fi ne language where their 
3 | 


(a) P/al. xix. 1, 2, 3. 

(d) Vagad ſignificat aliquid verbis efferre, coramnunti- 
re, annunciare, Cornad, Kircher, Concord. Col. 226. 
ol. 2. It is derived from Neged, coram, ante. 
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voice is not heard: their line is gone out 
through all the earth, and their words to the 

end of the world.” 
| j That this obſervation of the Pſalmiſt is aW* 


| greeable to experience, is manifeſt from the 
| deductions which all nations have made from 

God's works, particularly from thoſe of the 

[| heavens; namely, that there is a GOD; and 

| that ſuch as have pretended to atheiſm, andi 
have deduced God's works from Chance, & 
1 are ſingular and monſtrous in their opinions. 
I Thus faith Aelian (e) There never was „ 
* barbarian that contemned the Deity, 
called queſtion whether there be any Gods 
« or no? or whether they take care of human 
affairs? No man, neither Indian, nor Cel, 
% nor Aegyptian ever entertained: any ſuc 
thought as Eumerus the Meſſenian, or Dit 
« nyfius the Phrygian, or Hippo, or DiagWic 
* ras, or Soc ias, or Epicurus. So one of Pla b 
t7*s arguments for the proof of a God, is ( 
„ the unanimous conſent of all, both Greek © 
„ and Barbarians, whoconfeſs there are Gods. 
And Plutarch (e), agreeable to what our P/a 
miſt affirms, tells us whence they collected thi 


(e) De varlis hiſt. lib. a. cap. 31. 


(d) De Legibus L. 10. ſ 
(e) De placit. philsfe, L. 1. c. 6. [ 


Dyba there is 4 Gad. 3 
knowledge of a Deity. © Men, faith he, began 
to acknowledge a God, when they ſaw the: 
* ſtars maintain ſo great a harmony, and the 
days and nights through all the year, both 
% jn ſummer and winter to obſerve their ſtat- 
ed riſings and ſettings.” And to paſs over 
a great deal of this kind, that I could cite from 
diverſe heathen authors, What, /a:th the Stoick 
« in Tully, (f) can be fo plain and clear, as 
« when we behold the heavens, and yiew the 
J heavenly bodies, that we ſhould conclude 
e there is fome Deity of a moſt excellent mind, 
by which theſe things are governed! —A 
WM preſent and Almighty God. Which he 
« that doubts of, I do not underſtand, ſaith 
« he, why he ſhould not as well doubt whe- 
ther there be a Sun or no that ſhines.” And 
then he goes on to prove that this can be no 
idle fancy depending on the eaprice of man, 
but a wel-grounded ſubſtantial opinion, bearing 
the teſt of ages, and confirmed by the length 

of time. For, ſaith he, time wears out the 
figments of opinions, but confirms the judg- 
„ ments of nature; or ſuch notions as are 
grounded upon the true judgment and nature 


(f) Quid enim poteſt eſſe tam apertum, tamque per- 
1 cum coelum ſuſpeximus, Oc. De Nat. Deor. 
io fo $þ 


4 The Heavens declare, &c, 


of things. % For which reaſon, ſaith he, both 


« among our ſelves, and in other nations, the 
« yeneration of the Gods, and the ſacredneſs 
*« of religion i and 1 Improve every day 
more and more.” 

Thus * the heavens declare the glory of 
God,” even to the heathen world, ſo manifeſt. 
ly are they the handy work of God, And that 
they are his work, will appear by taking a 
view of theſe ſeven particulars, 


I. The magnitude of the heavens. 

11. The great number of the heavenly bodies 

III. Their diſtances. 
IV. Their motions. 

V. Their figures. 

VI. Their gravity. 

VII. Their light and heat, and the admit 


rable proviſions made for thoſe benefits, 
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Df the MaGNITVUDE of the UntvERSE, 


* 
b and the bodies therein contained. 
of | 

ſt CR A;. I. 


2 he Antient and Modern Reckonings compared. 


ED EFORE the invention of the teleſcope, 

BD the univerſe was thought to be confin'd 
ichin far more narrow bounds than ir is ſince 
ound to be, the fixt ſtars being imagined to be 
Il placed in the ſtarry heavens (which they 
lled the Firmament) at equal diſtances from 
e earth (the center) like ſo many golden nails 
Iriven in the top of ſome arched roof, or other 
ircular concave, encompaſſing our eye. Theſe, 
although far more narrow bounds, and a more 
canty'reckoning than it ſhould be, yet was 
ſufficient to ſhew who was the maker of ſuch 
a flupendous arch, and ſo noble a train as is 
ontained therein. 

But according to the modern reckoning 
which is far the moſt rational, and grounded 
upon better Phaenomena) we ſhall find this 
branch of the creation far more magnificent, 


6 Of the Magnitude of the Univerſe, 
and worthy of its infinite CRE AT ox thanthoſe 
former computations made it. 

And how grand and magnificent a ſtructure 
the heavens are, will appear by a diſtin con- 
ſideration of the magnitude of the heavenly 
bodies themſelves; and of the ſpace in which 
they are, 


The MAcx1TupE of the Heavenly Bodies 


.A Lthough we are not able to give a certaia 
determination of the magnitude of the 
| heavenly bodies, by reaſon of their vaſt dif- 
tances, yet enough we know, and are fure of 
concerning their immenſe magnitudes, to con- 
vince any one that they are the works of God: 
Bur to-come to particulars. | | 
The meafure by which we uſually gauge 
and compare the heavenly bodies, is our ter- 
raqueous globe; of whoſe dimenſions and bulk 4 
we can make a pretty good eſtimate, having . 
tolerably good and accurate obſervatiens lead. 
ing us thereto : the particulars of which 1 
have had occaſion elſewhere to ſpecify (a). 1 


(a) Phyſico-Theol, B. 2. Ch. 2. In which place I 
have made uſe of Mr. Picart's meaſure of the earth, But, 
notwithſtanding the difference be but ſmoll, wiz. a lit Ir / 


ſe 


The Magnitude of the other Planets. 7 
By theſe obſervations it appears that the 


liameter of this our globe is above 79 hun- 
ired miles; that conſequently its ſurface is 


good deal above 199 millions of miles, and 


a ſolid content or bulk near 265 thouſand 


illions of miles. If therefore we ſhould go no 
arther from home than our own globe, a maſs 
e here have worthy of an infinite Creator, a 
ork proclaiming that great Being that made it, 
But as vaſt a body as this ſeems to be, it is 
uch leſs than many, yea moſt of the heaverr 
y bodies that are viſible to us, except two or 
hree of the planets, which ſeem to be leſs than 
dur globe, namely Mars, whoſe diameter is 
eckoned to be but 4875 Engliſh miles, and 
he Moon, whoſe diameter is but 2175 miles; 
nd Mercury, whoſe diameter is 2748 miles (b); 


ove 32 miles in the whole diameter of our glabe, yet I 


all make uſe here of our Mr. Norwood's and Monſ. 


ini's meaſures, becauſe they agree to almoſt a nicety, 
nd Mr. Caſſini's were made (by the French king's com- 
and) at greater diſlances, with the greateſt accuracy. 
Ind according to theſe meaſures, the diameter of the earth 
5967.7 Engliſh miles, its ſurface 199444201 miles, 
nd its ſolid content 264856000000 miles. | 
(b) The number of miles which I have here. and all a- 
mg aſſigned to the diameters of the ſeveral planets, are 
he mean numbers between Mr. Flamſteed's in Mr. 
Vhiſton's aſtronomical! lectures, and Mr. Huygen's in his 
. Saturn. and Cofnotheor. which (as Mr. Whiſton 
rſt ſuggeſted to me) ſeem to be neareſt the truth. For 
bereas the rays of light when intercepted by the edge of 
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but yet theſe are vaſt and amazing bodies to ©: 
But for the reſt; there is a good reaſon to fa 
magine their bulk exceeds that of our terraqu gl 
ous globe. Thus the two ſuperior planets þ 

far exceed us; Saturn being computed | gl 
93451 miles in diameter, and conſequently ff" 
427318300000000 miles in its bulk; an bl 
Jupiter at 120653 miles in diameter, aua 
.926011200000000 miles in bulk. But yet fla 
amazing maſſes as theſe all are, yet they ar ſu 
all far outdone by that ſtupendous globe « thi 
fire, the Sun; which as it is the fountain off 
light and heat to all the planets about it, afford If 
ing them, by his benign rays and kindly infl Su 


ence, the great pleaſures and comforts of lift 
ſo doth it as far ſurpaſs them in its bulk; i 
apparent diameter being computed at 822 14 
Engliſh miles, and its ſolid content 


4 knife or other body, are (as Sir Iſaac Newton ob/ert 
in his Princip. L. 1. Prop, 96.) ſomewhat bent, at 
attratted from a ſlrait line by that body: and where 
Mr. Flamſleed's meaſures were taken with a micromet 
that pinches or claſps the oppoſite edges of a planet whit 
ewould incurvate the rays one way; and Mr. Huygel 
were taken with the interpoſition of a thin tapering lu 
covering the planet as far as the extremity of its fat 
which would cauſe an incurvation of the rays the contri 
away ; therefore Mr. Flanſleed's meaſures are as much | 
little, as Mr. Huygen's are too large, and conſequently ll 
nean between them probably the neareſt the truth, 
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29097 1000000000000 miles ſuppoling the 
face we ſee of the Sun to be its true and rea} 
globe. | 
Thus ſtupendous are the magnitudes of the 
globes of this our Solar Syſtem. But theſe 
are not all, nor perhaps the moſt conſidera- 
ble bodies, of the univerſe. For the fixt ſtars, 
although in appearance but ſo many golden or 
flaming ſpots, yet are with great probability, 
ſuppoſed to be ſo many Suns, ſurrounded with 
Mthcir reſpective ſyſtems of planets, as our Sun 
Wis; and imagined-to be no leſs in magnitude, 
if not greater, (ſome of them at leaſt) than our 
Sun is, but only diminiſhed in appearance by 
their prodigious diſtances from us. 

If now we reflect upon the prodigious maſſes. 
ff thoſe many heavenly bodies that preſent 
themſelves to our view, and many more 1 ſhall 
ſhew are unſeen ; what a ſurpriſing ſcene do 
he heavens afford us of the great CREATOR'S 
power! A train of ſuch immenſe bodies, that 
hat leſs than an Almighty hand could firſt 
find matter ſufficient for, and then compoſe, 
ſuch magnificent works! But yet what is the 
magnitude of all theſe bodies to that immenſe 
space in which they are? Which is the next 
ding to be —_ | 


* 
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CH Ax. III. 
Of the IxuxENSITY of the heavens, 


TT is neceſſary that I ſhould give a diſtind 
1 conſideration to the immenſe ſpace poſſelifif 
by the heavenly bodies, becauſe it was one 
imagined to be hmited by the narrower bound; 
of the Ptolemaic Syſtem by that which they 
called the , the Starry Concameration, 0 
Firmament of the fixt ſtars, as J have before 
intimated; but now with far greater probabil 
ty, and reaſon, it is extended to an indefinite 
ly larger ſpace, a ſpace ſufficient, without all 
doubt, to contain all the noble variety of ſyſ 
tems therein; not only our own of the Sun, 
but all thoſe others I mentioned of the fix 
ſtars alſo. But for the better proof, and more 
eaſy apprehenſion of the magnitude of this val 
expanded ſpace, let it be conſidered, 
1. That ſome, if not every one, of thoſ 
vaſt globes of the univerſe hath a motion, 
This is, in ſome, manifeſt to our ſight; and may 
eaſily be concluded of all, from the conſtant 
{militude and conſent thatthe works of nature 
Have with one another. But in what manner 
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ap. 3. the Heavens, © it 
theſe motions are performed, whether by the 
motion of the heavenly bodies round the earth, 
xr by the earth round its own axis, or any o- 
her way, it matters not much now to enquire. . 

2. It is manifeſt that the earth is ſet at ſuch 
a due diſtance from the heavenly bodies, and 
he heavenly bodies at fuch a due diſtance from 
one another, as not to interfere, claſh with, 
or diforder one another. Nay ſo great is their 
iſtance, ſo convenient their ſituation, that they 
do not ſo. much as eclipſe one another, except 
uch planets as are called Secondary. 

3. It is farther manifeſt alſo, That thoſe 
alt bodies are ſo far off, as to appear extream- 
ly ſmall to our eye, conſidering their prodigi- 
dus magnitudes. Now for the effecting of this, 
or any of the other matters, it is neceſſary that 
here be a lufficient ſpace; and, that there is 
ſuch, and what that ſpace is, we may make a 
judgment of, by confidering parüculars, ac- 
cording to the beſt obſervations we have of 
theſe things, | 

And to begin neareſt home; the neareſt 
of the heavenly bodies to us, is the Moons 
whoſe orb is the leaſt of any of the celeſtial 
globes, but yet ſhe takes upa ſpace of near 480 
A2 | 
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12 The Immenſity of Book c 
thouſand Engliſh miles in breadth (a)to perform 
her revolution in. And as for the earth, if, th 
with rhe mederns, we ſuppoſe it, together with 
its ſatellite the Mon, to revolve round the 
Sun; or (which amounts to the ſame thing) if 
the Sun revolves round the earth, this Mag nu. 
Orbis, as it is uſually called, is a ſpace of x 
bove 540 millions of miles circumference (b). 


(a) The Moon's mean diſtance from the earth according 
to Sir 1ſaac Newton's Princip. 5. 430. is 60 Semidiant 
ters one fourth of the earth, according to which the diam. 
ter of the Moon's orbit is 479905 Engliſh miles. 

(b) Concerning the diſtance between the Sun and the 
earth, there is a great diſagreement between the former 
and latter Aſironomers, occafioned by the diſagreement be. 
tween their obſervations of the Sun's horizontal paralla to 
(which is equal to the earth's ſemidiameter viewed at the 
Sax) Tycho making it three minutes, Kepler but ont, 
Bullialdus 2 minutes, 21 ſeconds, and Riccioli but 28 ſe 
eonds, Conſequently the diſtances ariſing from hence art 
leſs than thoſe of the latter Aſtronomers. The ven 
ingenious and accurate Monſ, de La Hire in his Tabul, 
Aſtron. think; the Sun's horizontal parallax 4 be not as 
bove 6 ſeconds, and his diſtance therefore to be 3437! : 

emidiameters of the earth, or 136952807 Engliſh mile. m 
But although his 6b/ervations were made ſince, yet I ſhall 
make uſe of Monſ. Coſſini's number, t being deduced fron 
very ingenious and accurate obſervations of the parallax if 
Mars, and 122 nearly with the determination of tui 
great men, Mr. Flamſteed and Mr. Huygens, and I may 
* Dr. Halley too, who make it about 10 or 12000 
diameters of the earth. That great Aſtronomer (Mon. 
Caſſini I mean) aſſigns à number between them, in his Les 7 
Elemens de I Aſtron. < 37. That the Sun's parallax be- 
ing ſuppoſed to be 9 one half Seconds, gives the diſtance ,, 
of the Sun from the earth 21600 ſemidiameters of the _ 
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or 172 millions of miles breadth. And if to 
that we add the increment cauſed by the ſweep 
of the Moon, or the excurſion of her orb be- 
yond the Magnus Orbis, we ſhall havea ſpace 
yet broader by near 289 thouſand miles. But 
as vaſt a ſpace as this ſeems to be, yet it is not 
ſuch as to cauſe either the earth or Moon to 
claſh with any of the other celeſtial globes, 
as I have ſaid; nay fo far from that, that not 
ſo much as their ſhade approaches any of them. 
In which caſe, what ample orbs muſt the three 
ſuperior planets have? what a ſpace is neceſ- 
fary for them and their more numerous Moons 
to perform their much larger courſes in? And 
accordingly, ſuch ſpaces they and the reſt of 
the planets are all found to have: Saturn an 
orb of 1641526386 Engliſh miles diameter; 
Jupiter an orb of 895134000 miles; Mars of 
262282910 miles; Fenus of 124487114 
miles; and Mercury an orb of 66621c00 
A 3 


earth: which are equal to 86051398 Engliſh miles. And 
magining the magnus orbis to be a circle( as it is indeed an 
ellipfis nat much differing from a circle) ihe double of that 
number is the length of its diameter, viz, 172102795 
Engliſh miles.” 

; Theſe numbers are different from thoſe I have aſſigned 
n my Pyſico- Theol. B. J. ch. 4. Note 5. from a miſtals 
at that time. | | 


* 
* 
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Engliſh miles (c): all of them ſpaces ſo accu 
rately laid out, and diſtances fo duly propor- 
oned to their revolutions about the Sn, that 
abundantly manifeſt infinite wiſdom to have 
been concerned in their appointment, as I im 
tend to ſhew in proper place. 

But now after this account of this ſo pro 
digious a ſpace as that of our Solar Sy/tem is, 
what is it to the nearly infinite Expanſum occu 
pied by the reſt of the heavenly bodies! Of 
which we may have a faint adumbration by 
conſidering the diſtances which, with the great. 
eſt probability of obſervation and reaſon, are 
aſſigned to the F7xt Stars. In order to the 
making an eſtimate of which matter, let it be 
ſuppoſed (which is uſually allowed) that the 
fixt ſtars are ſo many Suns; that they are of 
the ſame, or nearly the fame magnitude as our 
Sun is ; and that the difference of their mag, 
nitudes arifeth from the difference of their dil. 
tances. If ſo, then it will follow, That the fixt 
ſtars are each of them as much farther from 
us than the Sun, as their apparent diameters, 


(c) Theſe numbers are deduced from the diflance betaveen 
the Sun and earth aſſig ned in the preceeding nate, and Sit 
Iſaac Newton's diſtances of the planets from the Sun 
compute | from their periods in his Principia L. 3. Phaenon. 
4. and are, as I humbly conceive, much mire accurate that 
#t her calculations that I have met with, 
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are leſs than that of the Sun (d). And foraſ- 
much as few of them appear otherwife than 
as points even through our beſt teleſcopes, 
therefore how prodigiouſly farther muſt they 
needs be from us than the Sun is, to cauſe 
their appearance to be ſo very much leſs than 
the Sun? For an example, let us take one of 
the fixt ſtars ſuppoſed tobe neareſt to us, as be- 
ing the brighteſt and largeſt, namely Syrius. 
Now this, by accurate obſervations (e) hath. 
been found to be in appearance 27 664 times 
leſs than the Sun; and conſequently, by the 
toregoing rule, it is ſo many times farther off 
than the Sun is, which will amount to above 
2 millions of millions of Engliſh miles. And 
if ſo, what an immenſurable ſpace is the firma- 
ment? wherein a great number of ſtars leſſer 
and leſſer, and conſequently (according to the 
foregoing ſuppoſition) farther and farther off, 
are ſeen with our naked eye, and many more 
diſcovered with our glaſſes, and ſtill many 
more and more with better glaſſes (f), and in 


(d) Compare the ſugacious Dr. David Gregory's dee 
e of this in bis Aſtron. L. 3. Prop. 56, 60g 
ond 61. | 

(e) See Mr. Huygens in Coſmotheor. p. 137. 

(f) In viewing the planets with my longer glaſſes 
[eſpecially the planets of a weaker light} it often falls out 
that divers of the fixt Stars, and ſome of them very ſmall, 
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16 Practical Reflections. Book 
all probability many others that eſcape thy 
reach of our utmoſt art to deſcry : which may 


conſequently be as far diſtant from thoſe we 
ſee as thoſe are from us. 


preſent themſelves at the ſame time wiihin the gliſy 
notwithſtanding its area is not ſufficient to contain bulk 


Jupiter and his moſt diſtant ſatellites, By which meani 


it is. ſometimes difficult to diſtinguiſh between theſe fixt 
Stars and the /atellites of the planets. Thus I hav 
Sometimes been ready. to fancy that I Jaw one or mart 
fatellites near Mars, untill 7 future obſervations I per 
ceived they were only ſome of the teleſcopic fix'd Stars lymp 
in the way of Mars. So about Saturn, I hade often diſcern 
ed the likene/s of many ſatellites, but J am not ſure I eve 
Saw above three. From whence it is manife/t, that in al 
parts of the heavens there are many Stars which preſent 
themſelves to our eye through our long glaſſes, that art 
etherwiſe inviſible to us, 
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Practical Dedufions from, and Reflection 
upon the MAGNITUDE of the Heavens. 


e ſet forth the prodigious magni 
tude of the heavenly ſpace, and of the 
bodies therein contained, before we proceed 


| Farther, let us pauſe a little, to conſider what 


influence theſe things ought to have upon us, 
And in ſhort, who can behold the regions a 
bove, and conſider the things therein contained, 
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and at the ſame time not own them to declare 
he glory of God? Who can view that im- 
menſurable firmament in which thoſe bodies 
Warc, and not acknowledge his handy-work 2 
We admire, (as juſtly we may) the vaſt bulk 
of this our own globe : but when we conſider 
how much it is ſurpaſſed by moſt of the hea. 
ſenly bodies, what a point it degenerates into, 
and how very little more even It, and what we 
call its great Orb together alſo, are, when 
ſeen from the heavens, this gives us a juſt and 
noble idea of the infinite Creator's works, ſuch 
as is worthy of God, and ſuch as may make us 
light, not overvalue this little heap on which 
we dwell, and cauſe our thoughts and defires to 
loar among the heavenly glories. But for an 
application of theſe conſiderations, let us hear 
Seneca's reflections upon the matter (g), who 
on this account recommends virtue, not purely 
becauſe it is a noble thing in its own nature, 
and a great bleſſing to be free from evil, 
but alſo becauſe it enlargeth the mind, and 
prepares it fot the knowledge of heavenly 
* things, and makes it fit to aſſociate with 
God (h). Then, /aith he, the. mind bath 
the conſummate and full good of our hu- 


(g) Nat. Quaeſt. L. 1. Praefat. 
(h) Qui in conſortium Dei veniat. 


Sr NECA“ RefleFions, Book 
KF  ' © mah ſtate, when having conquered all ev 
| it ſoars aloft, and wandering among the ſtan 
| “ above, it is able to deride the ſtately ſtru 
* turesof the wealthy, and all their riches.- 
Neither, ſaith he, can it contemnthe porches 
and roofs ſhining with ivory, the clip. 
„ groves, and the pleaſant ſtreams conveyel 
c to their houſes, until it hath wandered 
* throughout the world, and from above look 
„ing down upon this little globe, covered it 
&« a great meaſure by the ſea, and, where 
* not fo, ſlovenly, and either burnt up in 
« one part, or frozen in the other, it then 
faith to itſelf, Is this that little point that i 
„divided among ſo many nations by fire and 
« ſword? Oh how ridiculous are the bounds o 
% mortals,” when this river divides this nz 
tion, that mountain boundeth another, and that 
defart another? For as for this world, faith he, 
« Ir is a point in which ye fail, in which ye 
« war, in which ye diſpoſe of kingdoms. Bu. 
« above, are vaſt ſpaces, into the poſſeſſion 
e whereof the mind is admitted, on condition 
« it hath brought but little of the body along 
« with it, that it hath cleanſed itſelf from eve 
* ry filthy thing, and being diſengaged from 
« the world hath made itſelf illuſtrious, by 
being expeditious and light, and conten 
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with little things. When ſuch a mind, 
« ſaith he, hath touched thoſe celeſtial re. 
gions, it is then nouriſhed and grows; and 
as if delivered from its bonds, it returns 
* to its original ſtate. And this argument it 
* hath of its divinity, that it delights in divine 
matters, and is converſant with them, not ag 
things ſtrange, but its own. There it ſecure. 
ly beholds the riſing and ſetting ſtars, their 
different courſes, Oc. There this curious 
ſpectator diſcuſſes every thing, and ſearches 
* out every thing. And indeed what ſhould 
zen it do but pry into theſe matters, ſince he 
t knows they belong to himſelf ? Then he 
contemns the narrow bounds of his habira- 
tion in this world— And here at laſt he 
* learns what he hath long enquired after: 


* There he begins to know God (i).“ 


() Illic incipit Drum nofle, 
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* general View of the NUMBERS of th 0 
Heavenly Bodies. 


AVIN G in the N book gi 
| en a demonſtration of God from the 
magnitude of the heavenly bodies, 1 ſhall d 


ſogreat, that we cannot view and conſider the 
without aſtoniſhment. Were there no more ol 
them than the Sun, and the planets (both pri 
mary and ſecondary) ſuppoſed to move abou 
him, there would be a number ſufficient tt 
manifeſt an Almighty and wiſe CREATOF 
But when we view the heavens, and ſee ou 
ſelves ſurrounded with fo prodigious a numbe 
of illuſtrious bodies, of various magnitudes; 
when we go to the other parts of this our globe, 
from the northern, ſuppoſe to the ſouthern pole, 
andt here diſcover a great multitude of other 
ſtars that were never ſeen in our hemiſphere: 
when we perceive the heavens thick be ſet witl 
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them in every place; and when (as I already 

hinted) we view the heavens with our glaſſes, 

and diſcover many more than our naked 

eye could reach; and when we again view 

them with better and better inſtruments, and 
ſtill diſcover more and more of thoſe ſtarry 

i globes; when particularly we ſurvey what 

they call the Milly way, and ſee the prodi-” 
gious number, I may almoſt ſay cluſters of 
ſtars, that fill that region of the heavens, 
and cauſe that remarkable whiteneſs there: T 
ſay, when we ſee ſuch prodigious numbers of 
thoſe heavenly bodies, which noart of man can 
umber; and when we farther conſider, that 
n all probability we do not ſee the half, nay 
perchance not the thouſandth part of what the 
heavens do contain; as we cannot but be ſtruck 
ith amazement at ſuch a multitude of God's 
plorious works, ſo we cannot but own the 
great CRE AT OR inthem; and we are 
orſe than men, if we do not give him his 
due praiſes, 
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That the fixt Stars are Suns encompaſſed with 
Syſtems of Planets. 


LTEoUuGH the number of the erratic 
and fixt heavenly bodies we ſee are ſuf. 
ficient to ſer forth the exiſtence and praiſes of 
their great CREATOR, yet there is one 
thing more that I cannot caſily paſs over 
(though it hath only high probabilities for i) 
becauſe it gives us a far more noble and agree. 
able idea of the creation, than the world wa 
ever, that we know of, acquainted with before; 
and that is, That the beſt and moſt learned mo 
dern Aſtronomers do generally ſuppoſe the great ta 
multitude of fixt ſtars we ſee, or imagine to be ut 
in the univerſe, to be ſo many Suns, and each at 
of them encompaſſed with a ſyſtem of Planen ba 
like our Sun. 
And that the Fix? Stars are Suns, or of 
much the ſame nature as our Sun, there ö 
great reaſon to conclude, 
1. Becauſe they are bodies no leſs immenſe ſta 
(as J have faid) than the Sun, but only dim 
niſhed in appearance, by their prodigious a ſui 
tances from us, 
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2. Becauſe they ſhine by their own native 
light, not by any borrowed from the Sun. For 


ſo great are their diſtances from the Sun, and 
from us alſo, that it is not poſſible their light 
{ ſhould be received from the Sun, and reflected 
to us, as that of the Moon and other planets is, 
And withal, fo briſk and vivid is their light, 
and fo very ſinall their apparent diameters 
| when diveſted of their glaring rays, and made 
to have their true appearance through our tele- 
ſcopes, that no queſtion is to be made, but 
that they ſhine by their own innate light, as 
our Sun doth. 


And if the fixt Stars are ſo many Suns, cer- 


| tainly they miniſter to ſome grand uſes in the 
E univerſe, far above what hath uſually been 


attributed unto them. And what more pro- 


N bable uſes, than to perform the office of ſo 
many Suns ? that is, to enlighten and warm as 
many ſyſtems of planets; after the manner as 


our Sun doth the erraticks encompaſſing it. 


And that this is the uſe and office of the fixt 


| ſtars is probable, 


I. Becauſe this is a far more probable and 
ſuitable uſe for ſo many Suns, fo many glori- 


| ous bodies, than to ſay they were made only 


to enlighten and influence our leſſer, and 1 
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may ſay inferior, globe; which another Moon Hu 
or two, or one or two of thoſe very Suns ſe} © 
nearer to us, would have better done, than al 
the whole train of heavenly bodies now doth, 
But inſtead of this, many of them, nay per 
haps the greateſt number of them are a 
ſuch immenſe diſtances (as ſhall be ſhewn un 
der the next head) that they are out of the 
reach of our naked eye. In which caſe, what 
uſe is it likely ſuch great numbers of ſuch im | 
menſe, unſeen, far diſtant bodies can be to 
our world, when there are ſo many already of 
divers magnitudes of thoſe that fall under view, 
that (beſides other much greater uſes they may 
ſerve unto in the univerſe) do miniſter to ou 
help and comfort here upon earth, in ſupply. * 
ing the abſence of the Sun and Moon byF* * 
night ? 
2. From the parity, and conſtant uniform} | 
ty obſervable in all God's works, we have great | 
reaſon to conclude that every fixt ſtar hath : 
ſyſtem of planets, as well as the Sun. Fa 
it is certain that the Sun is a fixt ſtar to the fixt 
ſtars, as they are to the Sun. And in this caſe, 


if (as the juſtly renowned Mr. Chriſtian (j) 


(J) Co/mitherres, p. 133. 
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Huygens argues) we ſhould imagine our- 
«« ſelves to be placed ſomewhere in the heaven- 


* ly regions, as far from the Sun as from the 
, fixt ſtars, we ſhould then perceive no dif- 
« ference between the one or the other. For 


« it would be very unlikely that we ſhould 


[« ſee any of the ſolar planets, either by rea- 


« ſon of the diminiſhing of their light, or be- 
* cauſe their orbs would fink into the ſame 
« Jucid point with that of the Sun. Being 
then ſo placed, we ſhould imagine all theſe 
« ſtars (both Sun and fixt ſtars) to be much 
of the ſame nature and kind; and from a 
« view of any one of them nearer to us than 
« the reſti we ſhould make our judgment of 


them all. And now being, /aith he, by the 
« favour of God, admitted fo near one of 
„them, namely the Sun, as to ſee ſix leſſer 


* globes revolving round about him, and other 
* Secondary ones revolving round ſome of 
them: why ought we not to have the ſame 
* judgment of the reſt of thoſe Suns, as of 
* this, and think it altogether probable that 
this is not the only ſtar of all the number 
that is encompaſſed with ſuch a train, or in 


any reſpect excells the reſt? Neither alſo 
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« that this ſtar alone revolves round its o] Bu 
« axis, but rather that all the reſt have ſome ¶ ten 
« what of the fame kind alſo.” And fo than t: 
learned perſon goes on in the further purſui ſv 
of his ingenious argument. tha 
3. Beſides thoſe ſtrong probabilities, we all 
have this farther to recommend thoſe imagina I the 
tions to us, that this account of the univerſe i dif 
far more magnificent, worthy of, and becom no 
ing the infinite CREATOR, than any ofen 
ther of the narrower ſchemes. For here wo"! 
| have the works of the creation, not confined: 
to the more ſcanty limits of the orb, or arch of 
the fixt ſtars, or even the larger ſpace of the of 
Primum Mobile, which the antients fanfiedM*" 
were the utmoſt bounds of the univerſe, buff che 
they are extended to a far larger, as well as mot 
probable, even an indefinite, ſpace ; as was { ſta 
forth in the firſt Book. Alſo in this prolpekt of 
of the creation, as the earth is diſcarded from 
being the center of the univerſe, ſo neithe 
do we make the uſes and offices of all the glo 
rious bodies of the univerſe to center therein; 
nay in nan alone, according to the old vulga 
opinion, that all ge were made for man ( 


(k) Se⸗ Phyſico-Thcol, B, 2, C, 6. N. 2. 
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Rut in this our ſcheme we have a far more ex- 
e tenſive, grand, and noble view of God's works: 
a far greater number of them; not thoſe alone 
that former ages ſaw, but multitudes ef others 
that the teleſcope hath diſcovered ſince; and 
all theſe far more orderly placed throughout 
the heavens, and at more due and agreeable 
diſtances, and made to ſerve to much more 
noble and proper ends : for here we have not 
one ſyſtem of Sun and planets alone, and one 
only habitable globe, but myriads of ſyſtems, 
and more of habitable worlds (I), and ſome e- 
ven in our own ſolar ſyſtem, as well as thoſe 
the of the fixt ſtars. And conſequently if in the Sun 
ra fand its planets, altho* viewed only here upon 
pull che earth at a great diſtance, we find enough 
oel do entertain our eye, to captivate our under- 
(ſtanding, to excite our admiration and praiſes 
of the infinite CREA'T OR and Contriver 
of them; what an augmentation of theſe glc- 
den des ſhall we find in great multitudes of them! 
in all thoſe ſyſtems of the fixt ſtars through- 
out the univerſe, that I have ſpoken of, and 
ſhall have occaſion to mention again in the 
0 pext chapter! 


(1) Cee the preface, p. 20. 


b 
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| IDES the planets of our ſolar ſyſlem, 
and the wonderful number of fixt ſtars, 
there are ſome others, which are called New 
Stars, which ſometimes appear and diſappear 
in divers parts of the heavens, and will deſerye 
a place here. 

Some of theſe new ſtars have been taken 
notice of as early as Hipparchus's time, who 
« ſeeing ſucha new ſtar, and doubting whether 
it often happened, and whether the ſtars we 
take to be fixt were ſo or no; he therefore, 
(as (m) Pliny tells us) ſet upon numbering 
the ſtars for poſterity ; a difficult taſk, e 
« ſaith, even for a god: and by proper inſtru- 
ments he marſhalled them in ſuch order, 
that their places and magnitudes might be 
known: by which means it might be eaſily 
found, not only whether they decayed and 
periſhed, or were again renewed ; bur allo 
whether any of them changed their places, or 
had any motion, as alſo whether they increaſ 
ed or decreaſed.” Thus Pliny. 


(m) Plin. Na“. Hiſt, L. 2. c. 26. 
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Since which time many other ſuch new ſtars 
ave been taken notice of by others. To paſs 
by the new ſtars in Hadrian's, Valentinian's, 
onorius's, and Otto's times, 1 ſhall name 
nly ſuch as have been more lately taken no- 
ce of by men of good judgment in theſe mat- 
ers; ſuch were thoſe new ſtars obſerv'd by 
ycho Brahe, David Fabricius, Janſon, Bayer, 
epler, Marius, Byrgius, Holwarda, Heve- 
jus, Montanari, Bullialdus, Caſſini, our Mr. 
lamſteed, and ſome others (n) to which may 
de added a New Star that appears at this very 
ime I am writing, in the neck of the Swan; 
he ſame in all probability that hath been ſeen 
tore by Mr. Kirch, (o) in 1687, and 1688» 


(n) For 4 catalogue of theſe and other new Start, 
be conſtellations in which they appeared, and other matters 

elating to them, I ſhall refer to Riccidli's Almageſt. 
16. 8. F. 2. cap. 1. Hevelii Prodrom. in his deſcription 


be 70 comet in 1665. p. 433. the appendix to Mercator's 

ly iron. and Mr. Lowthurp's Abrig. vol. 1. p. 247. 

1 (o) In the Miſcellaneg a p. 210. Mr. 
dae, /aith be, for ome time, ſought this Star in vain, 

fo Put at loft on Auguſt 6. N. S. 1687. he found it with 


be help of an 8 fovt tube, but very ſmall, and that it 
eu bigger and bigger, ſ as on October 23. ſo be ſeen 
vith the naked eye, until having arrived to its greateſt 
Pagnitude, it again became leſs and leſ5, and at laſt in- 
ble even in a teleſcope. By frequent obſervations he 
[covered its motion to be very regular, and its period 10 
* 404 and a half days. 


| 
| 
! 
| 
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and perhaps by Bayer before, as alſo Hevyel 


us and others, 

Of theſe New Stars, there is reaſon t 
imagine there may be many, by reaſon the 
are not confined to one part of the heaven 
but appear and difappear in divers conſtella 
ons, and divers parts of thoſe conſtellations, 
in Caſſiopeia, the Swan, the Great Bear, At 
dromeda, Eridanus, the Whale, the Ship, an 
divers other parts of the heavens, 

What theſe New Stars are, is hard to d 
termine. Meteors they cannot be, becauk 
they are of a long continuance, and much to 


far off, for bodies that emit ſo little light q 


Meteors do, to be ſeen by us. And as for: 
ther opinions about them, they are too many 
and too frivolous (ſome of them) to be namel 
(p) except one or two of the moſt probabl 
Among which, one is of ſome that think the 
may be ſuch Stars as have one ſide darker that 
the other, as one of Saturn's ſatellites is fu 


poſed to have, and ſo appear only when ile 


bright ſide is turned towards us, and diſappe 
as the darker takes place, Some think the 


(p) If thereader hath a mind to ſee a variety of thi 
opmnions, he may find them largely enough handled in Riccir 
li's Almageſt. ubi ſupra c. 17. 


, 
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ay be fixt Stars that expire in light and va- 
urs and (q) are again rekindled, and re- 
uited by the acceſs of comets. Others take 
em to be comets themſelves. But if I may 
admitted to ſpeak what was formerly my 
n opinion, I rather took them to be Erra+ 
cs of ſome kind or other; and that for thoſe 


aſons : 
1. From ſome of them, as I thought, bn 


g to change their places, and appearing 
dmetimes farther off, and ſometimes nearer 
nto other Stars: as I have ſaid in the pre- 
.. 

2. From that increaſe and decreaſe of their 
ght and magnitudes which is conſtantly obſerv- 
(in them; they being at firſt obſcure, and 
ardly diſcernable, but by degrees growing 
iger and brighter, till ſome of them equal 
e light of Venus; and others the light of the 
Wxt Stars, of the firſt, ſecond, and third mag- 
tudes: and then again as gradually grow 
ls and leſs till they utterly diſappear, 

3. From their Periodical motion and return 
ter a certain time. This indeed hath not 


Y This is what Sir I/aac Newton ſurmiſes in his 
CIP, L. 3. prope 42. 
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been fo carefully and judiciouſly taken noi 
of as it deſerves, or ſo as to bring their peridl 
under certain determinations ; but yet in ſony 
of Hevelius's and Caflinis's obſervations, j 
| hath been diſcovered that ſome of the any 


ſtars have returned, as particularly that in th 


Whale's Neck, and that which now appearsj 
the Swan's Neck, which as J juſt befin 
(pag. 29) faid, hath a period of 404 onehil 
days, according to Mr. Kirch's obſervatio 

Theſe were my reaſons for ſuſpecting thoſ 
New Stars to be Erratics, rather than H 
Stars either recruited, or having dark an 
light ſides, 

But the grand difficulty is, what kind d 
Erratics they are, whether Wandering Sun 
or Planets (like ours) of other ſyſtems? Thi 
they ſhould be //andering Suns, is ſomewhi 
odd to aſſert: and of what uſe they ſhould be 
is hard to imagine, ſince there is nothing d 
this kind in the univerſe, that we know i 
that may aſſiſt our imagination. 

And as to the latter opinion, I confeſs] 
have been much inclined to ſuſpect that the 
might be Planets revolving round ſuch Suns 


as caſt a much ficrcer and more vigorous lig 


than our Sun doth ; and thattheſe their plane 
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0 might be more denſe than ours, and have furs 
aces more ſtrongly reflecting light, and perhaps 
Je much larger too. But notwithſtanding that 
Planetary reflected light may be ſent to very 
Woreat diſtances by theſe means, yet without 
ertravagant ſuppoſitions of this nature, it may 
e doubted whether it would reach us, ſo far off 
fue tne fixt ſtars are. And beſides this, another 
l oubt is, That although there are divers ſtars 
car thoſe new ſtars, of greater magnitudes than 
Fay of thoſe new ſtars are, which I ever yet 
Wave had the fortune to ſee; yet I can ſcarce 
ink them big enough, to conclude them to 
We the Suns about which thoſe new Stars (if 
lanets) move, And therefore being uncer- 
ain what to'determine in fo intricate a matter, 
ſhall leave it to future better obſervations 
which the late long dark weather hath hindred 
e in the proſecution of) which I hope may af- 
ord us ſo good light, as may lead us into a much 
greater knowledge of thoſe rare Phaenomena. 
But whatever thoſe new ſtars are, they are 
tarther demonſtration of GOD's power and 

glory : and that there are many more of the 
und works of the creation than what our eyes 


chold at all, or thee, we have only now and 


TOR 
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then a glimpſe of. But if they are plangy 
of other ſyſtems, ſome of thoſe Erratics re. 
volving round ſome ofthe fixt ſtars, then Th 
they lay open a {ſtill more glorious ſcene « 
GOD's works, and give us ſuch a repreſents 
tion of the ſtate of the Univerſe, that the 
world never dreamt of before, and that eve 
be gels themſelves may be amazed at the ſigh 


mz 
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Book III. 


| The due SiTvAaTION of the Heavenly, 
Bodies. 
C un & I I. 


Df the due as well as great Dis TANCE of the 
Heavenly Bodies, 

| HAVE before taken notice of the immenſe 
diſtance of the heavenly bodies, that it is ſuch 

s makes thoſe vaſt bodies the fixt Stars (no 

Nes in all probability, as I ſaid, than the Sun 
tſelf) to degenerate into ſo many points, yea 
o eſcape our eye; nay more than this, that it 
auſeth even our own Great Orb which our 
arth deſcribes about the Sun, to ſink into al- 
oſt a point, orat leaſt a circle of but a few 
econds diameter. I ſhall therefore ſay na 
ore on that matter- But that which I ſhall ſpeak 
+ in this book, is the due proportion of the 
liftances of the heavenly bodies, that they are 
not ſet at random, like a work of chance, but 
placed regularly, and in due order, according 
o the beſt methods of proportion and eontriv- 
ance, Which will be manifeſt from the fol- 
owing chapters, which will ſhew that the diſ- 

ance is ſuch, that none of the globes interfere 
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with one another: but inſtead of that, are inan 
due and the moſt nice, commodious proport: fe 


on. | Wca 
it 

CH Ax. II. * 

hrs none of the Globes of the U nroerſe inter” 
fere, ns 


AD the Univerſe been the work « 


chance, or any thing but of a wiſe Ar 
chies, there would have been a great many 
blunders and inconveniences in the ſituation 
of ſuch a prodigious number of immenſe globes 
as the Univerſe doth contain. Some would have 
been too near, ſome too far off, ſome would 
have met with, knock'd and ſtop'd one th: 
other, and ſome would have ſo interfer'd ast 
have incommoded the other, ſome way or other 
But inſtead of this, every globe throughou 
the whole creation is, as far as it is poſſible fe 
/ us to obſerve, ſet at ſuch a due diſtance, 1 
not only to avoid all violent concourſes, but 
alſo ſo as not to ecli pſe or ſhade one the othet, 
wherever it may be prejudicial, or indeed not 
uſeful and convenient, or ſo as to hinder on 
anothers kindly influences, or to prejudice af 
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another by noxious ones. This is very mani · 
feſt in our own ſyſtem of the Sun; and be · 
cauſe we ſee it not otherwiſe, we may conclude 
it to be ſo in all; unleſs we ſhould make ſome 
exception for what is ſuſpe&ed (and indeed 
only ſuſpected) of Comets, which in their ap- 
proaches towards the earth, are imagined to 
cauſe diſeaſes, famines and other ſuch like 
judgments of God, But this is only ſurmile, 
Wand what befals the world at other times, with. 
ut the viſible approach of any comet. But 
however, ſuppoſing that as Comets move in Orbs 
ery different from thoſe of the other heaven. 
Wy bodies, ſo their effects and influences may 
de as different; yet this may be, and no doubt 
$ (becauſe it may be proved) with the concur: 

ence, and by the appointment of the divine 
Providence ; who, as Governor of the world, 
tight make ſuch noxious globes to execute his 
uſtice, by affrighting and chaſtiſing ſinful men, 
it their approaches to the earth; and not only 
0, but (as ſome have imagined) to be the place 
f their habitation and torment after death. 
dut ſuppoſing it to be ſo, yer herein is a kind 
rouidence manifeſted, Th at their returns to 

C 3 
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the earth are but ſeldom (a), and their ſtays 
ſhort, and rhat they take up many years in 
paſling the reſt of their Orbs. 

And now whether we conſider the due ſitua 
tion of the greateſt part of the heavenly bodies 
whereby neither they, nor their influence 
do interfere; or the more unuſual poſition 
and motion of Comets, ſtill it appears thata 
wiſe and careful archite& was the contriver and 
orderer of itall : eſpecially if we join what 

follows in the next chapter. | 


(a) There having of lale been great expectation, amm 0 
eme, of a Comet appearing this year 1718, it may gratif 
their curioſity to take notice, in this place, of the three (. 
mets, whoſe periads we imagine, are diſcovered, by the pred " 
ſagacity and application of our modern Aſtronomers, TiWat 
revolution of the firſt of the three, is ſuppeſed to be pu... 
formed in75 years; and to have been the ſame Comet iu. 
eppeared in the year 1682. The ſecond is ſuppoſed to la 
the Comet that was ſeen in the year 1661, and to revel 
round in 129 years. And the third is imagined to k 
that Comet which appeared in 1680 and 1681, 1, 
period is 575 years. And according te Mr. Mi fu at 
determinations, the firſt of theſe three Comets will agai 
appear in the year 1758, the ſecond in 1789, and ih 0 
#dird and laſt not till about the year 2255s I: 
| ſt 
8 
p. 
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Df the nice Proportions of the Diſtances if 
the Heavenly Bodies, 


S it is one great demonſtration of the in- 
A genuity and {kill of an architect to give 
due proportions to his work; ſo we find this 
to be abundantly manifeſt in all the bodies of 
the univerſe that fall under our cognizance : 
among which we may diſcern a curious order, 
and that due and nice proportions are ſtrictly 
dbſerved in their ſituation, 

How the fixt Stars are ſituated in reſpect w 
one another, is impoſſible for us to determine 
: ſuch prodigious diſtances as they are from 
ss; but they look to us, who can have no regu- 
„lar proſpect of their poſitions, as if placed 
a without any order: like as we ſhould judge of 
en army of orderly, well diſciplined ſoldiers, 
laat a diſtance, which would appear to us in a 
7,0 confuſed manner, until we came near and 
had a regular proſpect of them, which we 
ſhould then find to ſtand well in rank and file. 
So doubtleſs, if we could have an advantageous 


proſpect of the fixt Stars, we ſhould find them 
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very commodiouſly, and well ſet in the firm 
ment in regard of one another. And this t 
have great reaſon to conclude from the rula 
of parity, from that conſtant harmony, and (; 
militude obſervable among all the works of thi 
creation, which fall under our cognizance: 
particularly this is evident in this region of thi 


Univerſe, to which we belong, and which ve | 


have a better proſpect of, and can ſurvey with 
our inſtruments, I mean the ſyſtem of the Sun 
In this we find every body placed in good or. 
der, and at due diſtance, according even to 
the niceſt rules of proportion. 

For the eviction of this matter, let us(according 
to the moſt received and rational Hypotheſſ 
ſuppoſe the Sun placed in the center, to influ 
ence all his planets with light and heat, Then 
follow the ſeveral planets, ſurrounding him 
not one here, and another there, at all adver 
tures, in arude manner, like a work of Chance, 
but at due diſtances from the Sun; 2 
proper diſtances from one another; and in 
ſuch well adjuſted proportion of their vela 
Cities and gravities, as makes the ſquares of 
their revolutions in proportion to the cubes of 


their diſtances, And this is what is diſcernible 


hap. 3. The Solar Syſtem: 41 
a the whole ſolar ſyſtem; not only in the pri- 
nary planets that revolve round the Sun, but 
n the ſecondary planers alſo, that revolve 
ound Them. Thus it manifeſtly is in the 
five Moons that accompany Saturn, and the 
our accompanying Jupiter. And a moſt ſa 

pacious contrivance this is, manifeſting the 
weſence and conduct of the CREATOR, in 
hus chuſing this proportion I ſpake of, rather 
han any other. For ſhould the power of 
gravity (for inſtance) have been ſo conſtituted, 
vs to decreaſe in the proportion of the cubes 
inſtead of the ſquares) of the diſtances reci- 
rocally ; although it might be poſſible to ad- 
juſt a velocity, and I may add, a direQtion too, 
ſo as to make bodies deſcribe perfect circles, 
yet the leaft exceſs or defect of velocity or the 
eaſt obliquity of the direction, would make them 
deſcribe ſpiral curves, either aſcending in ix. 
finitum, or elſe deſcending to the center. And 
uppoſing the orbs (in which thoſe bodies move, 
and which are ſuppoſed, as I ſaid, to be made 
n proportion of the cubes) to be perfectly 
cular, the leaſt adventitious force, even but 
ft an atom, abating or increaſing the velocity, 

dr changing the direction, would bring on the 

Worefaid inconveniencies. And if the great 
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CREATOR and contriver of theUniverſe hath 
thus wiſely modelled, and cautiouſly method. 
zed this part, this ſyſtem of it where we live, 
and behold the thing, no great doubt can be 
made but that he hath done the ſame in the 
other ſyſtems thereof alſo; that every ſyſten 
is ſet at a due diſtance from one the other, and 
every body in each ſyſtem at its due diſtance 
alſo from their Sun, or fixt ſtar. 

And now who can reflect upon theſe thingy, 
and not perceive and admire the hand that ad 
eth in them, the contrivance and power of a 
infinite workman ! For where we have ſuch 
manifeſt ſtrokes of wiſe order, counſel, and 
management, of the obſervance of mathemati 
cal proportions, can we conclude there was an 
thing leſs than reaſon, judgment, and mathems 
tical ſkill in the caſe ? or that this could be ef 
fected by any other power, but that of an intel 
ligent Being who had wiſdom and power ſufhc 
ent for ſuch a work: according to the reaſoning d 
the Stoick in Cicero, who pleads thus (r) * It 
* thou ſhouldſt ſee a large and fair houfe, thou 
*couldflnot be brought to imagine that houſe wit 
built by the mice and weeſles, although thou 


(r) Cic. de Nat. Deor, L. 2. c. 6. 


ap. 3. De Solar Syſtem: 43 
* ſhouldſt not ſee the maſter thereof; ſo ( /aith 
« he)wouldſt thou not think thyſelf very plain- 
ly to play the fool, if thou ſhouldſt imagine 
oF fo orderly a frame of the world, fo great a 
variety and beauty of heavenly things, ſo 
nM prodigious a quantity and magnitude of 
ſea and land to be thy houſe, thy workman- 
ſhip, and not that of the immortal Gods!” 
\nd ſo when we ſee ſuch good order, ſuch 
ue proportions in this region of the Univerſe, 
id have good reaſon to conclude the ſame 
y be throughout the whole, can we, with- 
t great violence to reaſon, imagine this to 
any other than the work of God? 
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That the bare Motion of the Heavens an 
Earth are a Demonſtration of God. 


T* treating concerning the motion of the 
heavenly bodies, it will be neceſſary to take 
in that of the earth too, it being not eaſy t 
ſpeak of one without the other. And her 
there are two things that are manifeſt demon 
ſtrations of the preſence and management « 
GOD, namely, that ſuch bodies ſhould more 
at all, and that their motion is ſo regular. 
1. That all thoſe vaſt globes of the univerk 
ſhould have a motion, muſt of neceſſity l 
from ſome being that had power enough t 
put them in motion. For as Lactantius wel gl. 
argues (a) © There is indeed a power in tf 
Stars, (and the like may be faid of tf 
reſt of the globes) of performing their 10 


(a) Lactant. Divin. Inſtit. L. 3. 6. 5. | ( 


* 
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tions, but that is the power of God, who made 
and governs all things, not of the Stars them- 
ſelves that are moved. For it is impoſſible 
for ſuch lifeleſs, dull, unwieldy bodies to move 
themſelves, but what motion they have, they 
muſt receive from ſomething elſe able to move 
them. | 

Now this ſome will ſay may be effected by 
the Vortices ſurrounding the Sun, the earth, 
or other primary mover (b); or from a vecto- 
rial power or emanations of the Sun, (c) or o- 
ther the like primary movers carrying about 
and puſhing on ſuch bodies as move about 
them, But allowing that it is poſſible it might 
be ſo, yet ſtill we muſt recur to ſome Firſt 
Mover, ſome Primary Agent, who was able 
to ſet that principal mover into motion : and 
then the caſe amounts to much the ſame, and 
the argument hath the ſame force, whether we 
attribute the motion of one, or all the ſeveral 
globes to the power of GOD. For in our ſolar 
ſyſtem, for inſtance, if it ſhould be thought 
that the ſix primary planets revolving round the 
Sun, received their motion from his revolution 


D 


(b) This was Cartes notion, and of others long before 
im, | FS. . 


(e) This was Kepler's Scheme, 
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round his own axis; yet let us think (as Plato 
argues) (d) how it is poſſible for ſo prodigi 
c“ ous a maſs to be carried round for ſo long: 
„ time, by any natural cauſe ? For which rer 
« ſon (/aith he) J aſſert God to be the cauſe, 
© and that it is impoſſible it ſhould be other: 
« wiſe.” Thus Plato: whoſe argument is 
undoubtedly good, ſince, as Ariſtotle argues (e) 
% Every thing that is moved, muſt of neceſſity 
e be moved by ſome other thing; and that 
* thing muſt be moved by ſomething that is 
* moved either by another, or not by another 
*« thing. If it be moved by that which is moy- 
« ed by another, we muſt of neceſſity (ail 
*« he) come to ſome prime Mover, that is not 
“ moved by another. For it is impoſſible that 
«© what moveth, and is moved by. another, 
*« ſhall proceed in infinitum.“ 

And now therefore, if in our ſolar ſyſtem, 
we ſhould imagine the Moon to be wheeled 
about our earth, by the motion and vectoria 
power of the earth; and the moons about $« 
turn and Jupiter by the motion and yeRorial 
power of thoſe planets ; and all the primary 


(d) PLATO in Epinom. © 
(E) Ariſtot; Phyſic. L. 8. c. 5. 
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planets to be turned round about the Sun by 
the power of the Sun, yet at laſt we muſt find 
out a mover of the Sun itſelf, and thoſe o- 
ther primaries: a cauſe of ſufficient power to 
wheel about thoſe prodigious maſſes, of ſach 
vaſt bulks, as have before been aſſigned to 
them, and which, beſides their own weight, 
are, according to the former hypotheſes, clog- 
ed and encumbered with the vis inertiae of all 
thoſe planets whether primary or ſecondary, 
or both, which they drive round. And if this 
was the caſe, what power can be found ſuffi- 
cient for this work, but that of the ſame in 
finite hand that at firſt gave them being ! 

And fo for all the reſt of the moving bodies 
of the Univerſe, ſuch as Comets, the new 
Stars before ſpoken of (w) and the flow mo 
tion of the firmament, or fixt Stars in 25920 


(x) years. This "_ 1 ſhall ſay no more of, 
2 


(w) Book II. chap. 3. | 

(x) Ptolemy made this motion to be one degree in 100 
years, But others ſince make it to be more. Mr, Street, 
in bis Caroline tables, makes it 1. gr. 20 minutes :; He- 
velius 1 gr. 24 minutes. 46 ſeconds, 50 thirds: but 
Mr. Flamſteed agrees Riccioli's numbers to came neareſt 
the truth, viz. 1 gr. 23 minutes, 20 ſeconds. in 100 
years, or 50 ſeconds in @ year. According to which rate 
the motion (called the Platonic gear) is accompliſhed in 
25920 years. 


48 Motion of the Heavens, Book IN. 
becauſe it may not ariſe from any motion of the 
firmament itſelf, but from ſome other cauſe(y), 
But for Comets, what power but that of the 
Almighty could give them ſuch prodigious 
projections, as their trajeftories or orbs are 
found to have? Orbs that run into ſuch amaz 
ingly long ellipſes as approach to Parabolas 
that *tis wonderful how their projective force 
ſhould carry them to ſuch immenſe diſtances, 
and their gravity at the ſame time bring them 
back and incomparably retain them in their 
orbs. | 

And ſo for the new Stars, which I have 
faid are ſo many ſignals of planetary ſyſtems 
diſperſed here and there all over the Univerſe, 
they are all of them ſo many manifeſtations 
and demonſtrations of an infinite Being that 
hath imparted motion unto them : and they 
are a ſign alſo that there are other globes be 
ſides the Sun and its planets, which are moving 
bodies, even that all the globes in the Uni 
verſe are ſuch, and conſequently ſo many 


proofs of an Almighty firſt Mover. 


(y) Sir Iſaac Newton demonſtrates how this may ariſt 
from the Sphaeroidal figure of the earth. Princip. L. 3. 
Prop. 21, et L. 1. Prop. 66. Coral. 20. See the matter 
ſo more eaſily demonſtrated in Dr, Gregory's Aſtron, L. 1. 


Prop. 64. 
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Thus the bare motions of the earth, and 
of the heavens are ſo many arguments of a 
Divine power therein concerned. But we ſhall 
moreover find an infinitely wiſe, as well as 
Almighty power herein tranſacting, by what 
follows in the next chapter, 


D 


The great Regularity of the Motions of every 
Globe, : 


H AVING in the preceeding chapter 


ſhewn that the giving motion to ſuch im- 
menſe, lifeleſs globes, is the work of God, 
we ſhall find much greater demonſtration there- 
of if we conſider that thoſe motions are not at 
random, in inconvenient lines and orbs, bur 
luch, as ſhew wiſe deſign and counſel, I ſhall 
here ſpecity bat rwo examples, becauſe I ſhall 
have occaſion to ſay more of this mattar here- 
after. One is, That all the Planets ſhould 
(when their motions were impreſt upon them) 
have their directions or tendencies given, not 
in ines tending from the center to the circum; 
ference, or very obliquely, but perpendicular 
D 3 
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to the Radji, The other is, That the motions 
and orbits of the planets ſhould not "interfere 
with one another, but tend one and the ſame 
way, from weſt to eaſt, and lie in planes bur 
little inclined to one another, or when inclined, 
that it ſhould be very beneficially fo, as] 
ſhall hereafter ſhew. Theſe and many other 
inſtances, and in a word, that every planet 
ſhould have as many, and various motions, 
and thoſe as regular, and well contrived and 
ordered, as the world and its inhabitants have 
occaſion for, what could all this be but the 
work of a wiſe and kind, as well as omnipo- 
tent CREATOR, and OxDERExR of the world's 
affairs? A work which is as plain a ſignal of 
GOD, as that of a clock, or other machine is 
of man. Thus 'Tully's Stoick (a) argues our 
preſent caſe from the ſhepherd at Actium, 
when from the top of an hill; he happened at 
firſt to ſee a ſhip failing in the ſea, he was for 
a while in great amazement, and ſurprize, to 
Tee ſuch a moving inanimate body, and could 
not imagine of what a nature it was poſſible i 
ſhould be, until he perceived, by ſome tokens, 
that it was made and managed by man. 80, 


(a) De Natura Deorum L. 2. c. 358. 


"Chap. 2. Heavens regidar.' 51, 
+ [arch be, the philoſophers ought to have 
done, if haply they had any doubts at the 
+ firſt view of the world: afterwards when 
t they ſhould behold its determined and equal 
+ motions, and all things managed by eſtabli- 
* ſhed orders, and with immutable conſtancy ; 
they ought then to underſtand that there is 
not only ſome inhabiter in this heavenly, this 
Divine houſe, but alſo ſome ruler and 
Moderator, and in a manner, Architect of 
© ſo great a work, fo noble a performance.” 
his concluſion is ſo natural, ſo cogent, that 
ny thing but ſtupid prejudiced blockheads (as 
oſe philoſophers were) would have natural- 
y and eaſily made it. But now, ſaith the 
' Stoick, (c) they ſeem to me not ſo much 
''as to have any ſuſpicion of the wonderful- 
m. neſs of the things of the heavens or the 
| at" earth.” And great reaſon the Stoick had 
or his ſurmiſe. For ſo manifeſt a demonſtra- 
on of a Deity, are the motions of the hea- 
ens and earth, that if men do not ſee them, 
tis a ſign of great ſtupidity ; and if they will 
ot ſee, and be convinced by them, it is as plain 
i fign of their prejudice and perverſeneſs, as 


(e) 14d. c. 36. 
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will farther appear by conſidering what an in 
comparable proviſion is made for the world 
good, by the particular motions which are gi 
en to the earth and heavens, namely thei 
Diurnal and Periodical motions, 


Cu 4 . (: 

lu 

Of the Diurnal Motion of all the ſeverdM, ; 
Globes. 69 

0 de 

AS to the Diurnal Motion, there is great a 
probability that our earth, and all = 
heavenly bodies have a rotation round there" 
ſeveral axes; not all performed indeed in te i 
ſame ſpace, or length, of time, but ſome i 0 
longer, ſome in ſhorter, times; each time ( 
making what we call a day in thoſe ſeven"! 
globes, equivalent, although not equal, to the + 
circumvolution of our earth in twenty foul (4 
Hours. 7 | 
This diurnal rotation is viſible in many d 
the heavenly globes, and highly probable uf, 
our own. In the Sun it is very manifeſt fronWc,o 
the equable motion of its ſpots, which ſome 7 5 


times appear in its diſk, and have been obſer 
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ed formerly by Galilaeo (a), Scheiner (b), 
arde (c), Malapertius, Hevelius (d) and our 
ountryman, Mr. Gaſcoigne and Mr. Crab- 
tie (e); and ſince them by Mr: Boyle, Dr. 
ook, Dr. Halley, Mr. Flamſteed and o- 
hers in England, and by Meſſieurs Caſſini, 


(a) Calilueus tells us in the third dialogue of his ſyſtems 
lund.. that he was the firſt that diſtevered ſpots on the 
un, in the year 1610, which he ſhewed the next year 
0 divers great perſons. in Rome, That: Scheiner ſent him 
w1 letters by Velſerus under the feigned name of Apelles, 
0 defire his opinion of them, that he concluded them to be 
terable, contrary to the received opinion then, of the hea- 
ens inalterability, that they were contiguous to the Sun, 
nd that their path over the Sun, ſometimes in a curve, 
emetimes a ſtrait line, argued the annual motion of the 
orth about the Sun, and nat of the Sun about the earth ; 
ith more to the ſame purpoſe, which may be ſeen in the 
opacious Authar in his firſt and third dialogues. 

(b) Vid. Schein er's Roſa Urſina. | 
(e) Vid. Tarde's A/tra Borbonia, who took em to be 
mall Stars interpoſing themſelves between the Sun and us. 
ile ſame opinion alſs was Malapertius, who gave them 
be name of Sydera Auſtriaca, ts 5 
(d) See Hevelius's opinion of them at large in his Se- 
enopraphy, ch. 5. and in the Appendix. i 
(e) In their letters, now in my hands, there is an inge- 
lu Controverſy between thoſe two great men, Mr. Gof> 
ne, the inventor of the Micrometer, and Mr. Crabtrie, 
mcerning the Solar ſpots that appeared about the year 
640. which Mr, Gaſcoigne imagined to be great num 
ers of ſmall planets revolving round the Sun at a ſmall 
ſtance ſrom him, Mr, Crabtrie's anſwer and opinion may 
e ſeen in his letter which is publiſhed with my own cb» 
rrvations about the Solar ſpots from 1703 19 1711 in the 
27 Tranſ, M 330. 
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Picart, and others abroad (f), and of late Mich 
myſelf and others too. Theſe ſpots have m 
nifeſtly 4 motion, and the ſame motion to ft 
as that * globe moving round upon i A 
poles : for we may perceive them to be pe om 
petually ſhifting their places from the Eaſten 
to the Weſtern limb of the Sun; and in thin: 
doing, their daily ſtages and motion exadlWm: 
correſpond to the motion of a globe; that won; 
thoſe ſtages are ſhorter, and the motion d 
the ſpots ſeemingly ſlower towards the Suiihe 
limb, but near the center of the diſk, large 
and ſwifter and all in exact proportion to Wan 
double line of ſines, or a line of ſines on ead 
ſemidiameter of the diſk. nl 

And farther yet, theſe Solar ſpots, as theres 
manifeſtly demonſtrate the Sun to be a moi 
globe, turning round once in ſomewhat abo 
25 days, ſo they manifeſt themſelves to dot 
ſomething adhering unto, or nigh the Sunn: 
globous body, by means of the different i | 
pearance they have in the different parts an! 
poſitions of the Sun: as in the middle of tc 
diſk, if they are round, towards the limb then 
become more and more oval or long, juſt Wer: 

(f) The ob/ervations of thoſe great men which are df 


perſed about in the Phil."@ ran/. may be ſeen at one vn 
in Mr. Lowthorp's Abridgment, Vel. 1. p. 274+ 


Whip. 32: of the Sun. #2 
ch a like ſpot on a common globe would ap. 
2ar when it is turned ſo as to be viewed by 
s ſideways or going out of ſight. : 
And laſtly, another thing obſervable in and 
om theſe ſpots is that they deſcribe various 
ichs ot lines over the Sun, ſometimes ſtrait, 
uWmetimes curved towards one pole of the Sun, 
uWmetimes towards the other, exactly correſ- 
Mading to the different poſitions of the earth, 
eeſpect of the Sun throughout all parts of 


I. 


anifeſtly ſuch a diurnal motion as J ſpake of, 

circumvolution round its axis; a motion 

onſtant and regular, and doubtleſs of as 

eat uſe to ſome office or other, in fome part 

other of the Univerſe, as the motions of the 
arth, are to the inhabitants thereof: and a 
jotion therefore this is, demonſtrating the 
mncurrence of the Almighty. 

Neither is it the Sun alone that undergoes a 
urnal rotation, but moſt, if not all the erratics 
out him. Saturn indeed is at ſo great a dif- 
ance from us, that we have not been able to 
rceive whether or no he hath ſuch a rotati- 
MW but as the other planets have it, and there 


= 
us in that vaſt maſs, the Sun, we 1 | 
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is full as much occaſion for it in Saturn ag j 
them, ſo there is no great doubt to be mad: 
but that he hath ſuch like a diurnal motion, 2 
commodated as well to his ſtate, as it is in th 
earth and the reſt of the planets. 

So Jupiter is diſcovered to have manifeſty 
a motion round upon its axis from eaſt to we 
in the ſpace of 9 h. 56, as Monſ. Caſſini (; 
by many repeated obſervations in the ye 
1665, and other following years, firſt found 
from the ſpots obſervable on it; of which then 
are two kinds, which L.my ſelf have ofte 
ſeen as well as others before me, a ſhort: 
count of which (although it be a digreſſia 
may not be unacceptable to many readers. On 
kind of theſe 7ovial Spots, is only the ſhads 
caſt upon the planet by the Satellites inte 
cepting the light of the Sun, when they are i 
ter poſed between the Sun and Jupiler: thet 
ther are ſuch as are really in the body of tid 
planet, after the manner of thoſe we ſee i 
the Moon, but not permanent as they are, An 
by the motion of theſe latter ſpots it is mat 
feſt, not only that Jupiter revolves round i 


® * . 5 8 b 

the time mentioned, but that it is a movilf 0 
5 [ 

(g See his obſervations in the memnirs de Mathen.4 700 


de Phyſique for Jan. 1092. Vel. 


ap. 3» of the Planets. 57 


obe alſo, by reaſon (as was ſaid of the Sun) 

| thoſe ſpots move ſwifter, and in larger ſtages 
Wwards the middle, than towards the limb of 
7piter's diſk. Alſo ſuch ſpots as are round, 
about the middle, appear long or oval towards 
oe limb, or edge of the diſk; as was before 
\Wobſerved of the Sun's ſpots, 

As to Mars and Venus, they are both diſ- 
pyered to have ſpots, or parts lighter and 
arker, as well as Jupiter, and to have a mo- 
jon alſo as he hath. Of thoſe ſpots in Mars, 
Dr. Hook had divers views in the year 1665, 
hich he hath given us figures of (h): and 
from thence concluded that planet had a mo- 
ion, although he could not determine in what 
ime it was performed. But Mr. Huygens 
xpreſly faith (i) it is performed in the ſpace 
pf 24 h. 40. But for the motion of Venus, 
Monſ. Caſſini could perceive the ſpots to 
ange their place, and that the planet had a 
otion, although he could not make out what 


was (j). 
as (3 K 


(h) See Philoſ. Tranſ. No. 1 I, 14. 

(1) Coſmotheor. p. 24. : | 
(1) Mr. Caſſini's obſervations diſperſed in the Phil. 
ranſ. may be ſeen at one view in Mr, Lewthort's Abrig 
Vol. 1. P. 383, and 425. 8 
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Thus are the primary planets diſcovered tg 
have a diurnal rotation, or ſomewhat very like 
it at leaſt, all except Saturn, as 1 ſaid, and 
Mercury, and our own globe. And as to theſt 
we have very little, or no reaſon to imagine 
but that they move as well as the reſt; on mm. 
we cannot perceive it in Mercury, by reaſon; 
of its proximity to the Sun, and that its ey 
longations are never ſo great, nor ſo long, mi 
to enable us to have any good and ſufficienM.;;, 
views of him with our teleſcopes, al 

And as for our own globe, it is very viſbleW6n 
that either that moves round in 24 hours, « 
that the Sun and all the heavens move roundi 
in the ſame time. And which of theſe twois the 
molt agreeable to the uſual courſe and methods 
of nature, which performs all its works in the 
moſt compendious, facile way, let every one 
judge. And is it not far the moſt compendiouz 
ready, and eaſy way that the terraqueous globe 
ſhould wheel about in 24 hours, than that bet 
many vaſt bodies of the heavens ſhould b ter 
turned about it in that time? Is it not as poſſible 
yea as probable, that our leſſer globe ſhouldb 
ſo turned about, as thoſe more maſly globes 
the Sun, Saturn, and Jupiter are about thei 
axes? Bur I ſhall not enter into a detail of tht 


V. 
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arguments for the earth's motion, and the ob- 
jections made againſt it, becauſe I have done 
it in the preliminary diſcourſe. 

Thus having taken a proſpect of the diurnal 
nations of the great globes of the Univerſe, 
that fall beſt under the cognizance of our in- 
ſtruments, and found that many, and probab- 
ly all of them have a rotation round in a deter- 
minate time; if to this we add the convenience 
and prodigious 4 of this motion to the ſever= 
al reſpective globes, we ſhall find that an in- 
finitely wiſe and ind, as well as omnipotent 
Being was the orderer thereof. For were thoſe 
globes always to ſtand ſtill, eſpecially the er- 
ratics, that owe their light and heat to the Sun, 
in this caſe, one half of them would be dazled 
and parched with everlaſting day, whilſt the 
other would be involved in everlaſting night 
and darkneſs. And what the conſequences 
would be, we may beſt judge from what would 
befall our own globe, without the kindly ab- 
terations of day and night: and that is, that 
it, at leaſt a great part of it, would ſcarce be 
habitable, it would neither agree to the ſtate of 
man, or any other animals; nor to that of 


E 2 
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vegetables, or indeed any other creature. For 
one half of the globe would be burning up, x 
leaſt roo much drying, and exhauſted with the 
beams of the Sun, whilſt the other would he 
immerged in, and deadned with too long night, 
And in ſuch a caſe, how could the great work: 
of nature, ſo ſerviceable to the world, be per 
formed? How, for inſtance, could the yz 
pours beraiſed to ſupply the carth with cooling 
clouds and fertile ſhowers? How could the 
winds be excited to fan the atmoſphere 
with their pleaſant and healthful gales? Hoy 
could the tides be produced, which by their 
conſtant agitations keep the waters ſweet 
and clean, and prevent their poiſoning the 
world ? 

And as the courſe and functions of nature, 
would be thus affected, ſo would the ſtate of 
the creatures be no leſs. For how could thoſe 
of the vegetable kingdom be animated and ex 
cited by the kindly heat of the day, and then 
again tempered and invigorated by the no lels 
kindly dews, and influences of the night ? How 
could men and all other animals diſpatch their 
buſineſs, gather their food, and perform all 
the various labours and offices of the day, and 


* 
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chen recruit and repoſe themſelves with reſt, 
if {{cep, and due perſpiration, and whatever elſe 
ef may be owing to the ſalutiferous influences of 
ehe night, and abſence of the Sun? 

. Theſe and ten thouſand as great inconveni- 
«I encies as theſe, would be the certain events of 
che want of chis diurnal motion of our globe. 
And as the reſt of the globes have their ſhares 
in the like motion, ſo we may very reaſonably 
e imagine that it is no leſs uſeful and beneficial 
eWto them than it is to us, and that the inconve- 
niences of the want of it would be as great. 


Sn 


5 


Of the Annual or Periodical Motion of the 
Primary Planets. 


ESIDES the motion treated of in the 
preceeding chapter, there is another, 


which is as clear a manifeſtation of the great 
CREATOR as that namely the Periodical 
r Annual, which is viſible in ſome of the 
great globes, and probable in many others. 
Among the fixt Stars it is highly probable 
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ſomething of this nature is: as appears from 
thoſe new Stars which I have before taken 
notice of, which, as I have. faid, ſometime 
become viſible to us, in one part of their orbits 
and again diſappear in other parts of them, 
But theſe ſyſtems being out of the reach of 
our beſt glaſſes, I ſhall paſs them by, eſpecial. 
ly becauſe in our own ſolar ſyſtem we have + 
bundantly enough to entertain us in this de 
monſtration of GOD. 

For it is very viſible, without the help of the 
teleſcope, that every Planet of the Solar Sy. 
tem hath this Periodic motion I am ſpeaking of, 
For it is manifeſt that either the Sun, and the 
Planets move about the earth, the one in the 
{ſpace of a year, and the reſt in other times; 
or that the earth and the-other Planets move 
about the Sun in ſuch times. But let us (a 
1 have all along done) ſuppoſe the latter, that 
the Sun is fixt in the center, without any other 
but its diurnal rotation in 25, days: in this 
Caſe we ſhall have the ſeveral primary Planets 
revolving round the Sun in an excellent and 
due order, by the exacteſt rules of ſuch 1 
noble ſtructure, ſuch an admirable Oeconomy, 
and that is in times (as { ſaid) in ſquare pro 
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portion to the cubes of their diſtances.” So 
hat we ſee Mercury to perform its period in 
ear 88 days: Venus (the next in order to the 
Sun) its period in ſomewhat above 224 days: 
hen the Earth with its companion the Moon 
n365 days and one fourth: then Mars in a- 
bout 687 days: next him Jupiter in about 
1223 days: and laſtly Saturn in ſomewhat 
above 10759 days. 

To this ſo ſtrict an order of the periods of 
hoſe Planets, we may add the conſideration of 
the different paths of their Periodical and Di- 
rnal motion: that they lie not in a very dif- 
ferent plane, as quite acroſs, or the like; nor 
xattly in the ſame plane, but a little croſſing 
"ne another; the Diurnal courſe lying in, or 
parallel to the Equator; but the other in the 
road path of the Zodiac at an inclination of 
23 one half degrees. 

And a glorious contrivance this is for the 
good of our globe, and doubtleſs no leſs for all 
the reſt that ſympathize in the like motion, 
For was the earth's Periodick motion to be al- 
ways in the ſame plane with that of the Diurnal, 
ve might indeed be ſometimes nearer to, and 
6 bmetimes farther from the Sun; but at the 
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- the plane © B. The action or force of which percuſſion i 
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ſame time miſs of thoſe kindly increaſes apf © 
day and night, together with ſuch vſeful d 
rections of the Sun-beams, which the advan f 
ces of the earth to one or other of the pole 
cauſe (a): which two things are the real cauſe 


(a) There are two cauſes of the great difference betuen 
the winter and ſummer, heat and cold, One is the ſhorter 
er longer continuance of the Sun above the Horizon: if" 
ſummer long, which increaſeth the heat, as much a: its 3 
lengthens the day: in winter ſhort, which diminiſhes th 
heat, as it ſhortens the day; and augments the cold, aii 
lengthens the night. The other cauſe 1s the obliquen 
perpendicular direction of the Sun's rays, the oblique being 
eweaker than the perpendicular; as is evident from Gali 
laeo's experiment, in his ſyſtem. Mundi, Dial. 1. by holding 
@ paper turned up at right angles, or à book half open; 
over=againſt an illuminated white wall; where it may bt 
obſerved that the fide oppoſite to the wall, which the rays 
ſtrike perpendicularly, is far more light and white than ili | 
other ſide, on which the rays fall obliquely, The ſame it i. 
in the incidence of the Sun's rays on any plane, namely tht 
rays are /o much ſtronger, and the plane the more warne 
and eulighiened, as the rays are more or leſi perpendicular 
and that on two accounts; 1. reaps i the perpendiculu 
rays ſlrike with greater force than the oblique. As in Fig. 
4. the rays RR ſtrike the plane A P more forcibly that 


(like that of all other impulſes) as the ſine of the angle ul 
incidence. So the force of the rays N R upon the abligu 
plane O B, is as the ſine only of R OB, whereas their .“ 
force upon A P is as the whole fine of 90. degrees u 
angle & O P. 2. Another reaſon is, that a greater nun 
ber, or quantity of rays, fall within the compaſs or ares 
of any plane, in a perpendicular, than oblique diretian, 
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pf our ſeaſons of ſummer and winter, ſpring 
nd autumn, and not our being nearer unto, 
xr farther from the Sun. For thoſe benefits 
we at leaſt that inhabit towards the Northern 
ole) have it the contrary ſeaſon, when we 
ave molt need of them, viz. the Sun's proxi- 
ity in winter; its greater diſtance from us in 
ummer; as is manifeſt from the increment of 
s apparent diameter in winter to 32 minutes, 


This will be manifeſt from the bare inſpection of Fig. 4» 
Vhere it may be obſerved that all the rays between R R 
md p fall on the plane AP; but only about one half 
ſthen would full upon an oblique plane of the ſame length, 
it was Ob; or (which is the ſame thing) near as many 
oz; would fall of O, turned up to © b, as fall upon 
t, A it may be obſerved farther, that as the line C B 
1 bnger than Op, fo are the ſpaces between the rays 
ger in O B than Op; and conſequently fewer rays 
all % O B for its length, than an © þ for its 
ength, or the rays are denſer, or more compact in © p 
han OB. Aud when they are fo, they are ſo much the 


iger, as is evident from the collecting and condenſing 
ig he Sun's rays by a burning elaſs. 
Mat the particular power of the Sun's rays is in all 


reftions, quantities, and impulſes, falls under muthemati- 


if 
, if al calculation ; but 1 need not trouble the reader with it, 
* ut ſhall refer to the ingenious Dr. Weilfius, Mathematical 


ofeſſor of Hall, his elementa Aerometriae. Aud as for 
he proportion al degree of the Sun's heat in all l/alitudes, 
nd its altitudes, our moſt acute Savilian Profeſſor, Dr. 
alley, hath given us a neat and clear method for computing 


t in Phileſe Tranſat, No. 203. 
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47 ſeconds, and the decrement thereof | 
ſummer to 31 minutes, 40 ſeconds. (b) 
And now for a concluſion of this chapte 
concerning the Periodic motions of the prin 
ry planets, we may take up the argument d 
Hugo de S. Victore (c), Who commandet 
the Suntodeſcend through the winter ſigns 
* And who again cauſeth him to aſcend througi 
the ſummer ſigns? Who leads him fron 
eaſt to weſt ? and who again brings him bac rd 
*« from the weſt to caſt ? All theſe things ae Sa. 
* very wonderful, but to God alone poſlible."Mour 


(bY Monſieur de la Hire in his Tabul. Aſtron. mate 
the Sun's ſemidiameters to be Dec. 30. 16 minutes 22 
ſeconds, and Jun. 30. 15 minutes, 49 ſeconds. But Mr. por 
Flamſleed in his Lunar Tables added tn Mr. Horror! | 
Poſthumous works makes the greateſi to be 16 minutes 2 
ſeconds, the leall 15 minutes, 50 ſeconds; and the Frei cor 
Academiſts 16 minutes, 23 ſeconds; and 15 minutes, 50ſec 
conds, Vid. Recueil d' Obſerv, Les Elemens d' Aſirn. 1 . 
22. ; 

Beſi les the alteration of the Sun's apparent diamete or 


its fwifier motion in winter about the ſolſtice by abi 


15th part, is an argument of its being then nearer line 
earth. From whence it comes to paſs that from the Veruli ma 
to the Autumnal Æquinox, there are about 8 days mitt 
than from the Autumnal to the Vernal. 9 , 
(e) Quis ſolem per hyberna deſcendere ſigna pracc-Wv19 
pit? Quis rurſum per aeſtiva ſigna aſcendere facit! 
Quis eum ab oriente in occidentem ducit ? Quis iterum 
ab occidente in orientem revehit ? Haec cuncta ſoit on 
mirabilia, ſed ſoli Deo poſſibilia. Didaſcal. L. 7. c. 5. 


| {4 ) — 


V, 
+: H A P . V. 
| Of the Periodical Motion of the Secondary 
Planets. 


A vinG conſidered the periods of the 


| Primary Planets, let us next caſt our 
ye upon thoſe of their ſecondaries, And a- 
ong theſe we ſhall find the ſame compleat 
order and harmony as among the laſt. I hus 
Saturn's five moons and Fuprter's four, and 
our own about the Earth, have each of them 
their determinate times, ſome longer, ſome 
ſhorter intervals of time, in the ſame due pro- 
portion, as I ſpake of among the primaries, 

Beſides which, there is another thing very 
conſiderable in this periodical motion of thoſe 
ſecondary planets, and that is, that it is mixt 
with a kind of cochleous direction towards one 
or other pole of the primary planets ; by which 
means every ſatellite, by gentle degrees, 
makes its viſits towards each pole of its Prima- 
ry. This is well known among the Circumjo- 
vials for inſtance, that they all have a flow 
and gradual ſcrew-like progreſs, firſt towards 
one, then back again towards the other pole of 
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Jupiter: and that each ſatellite hath its decl, 


nation greater and greater, according as it i 
farther or farther from Jupiter's body. Ac 
cordingly the declination of each C:rcumjoviliþ 
aſſigned by the diligent and ſagacious Caſſini (d ele 
after twelve years obſervations, are theſe, The Nm 
greateſt declination of the Firſt, or neareſt, ext it 
ceeds not a third part of Zupiter's ſemidiameter ur 

that of the /econd, ſurpaſſeth but a little of: 
quarter of its diameter: that of the hid a littl tf tf 
excceds three quarters of the diameter: anden 
that of the fourth, or outermoſt goes beyond eſp 
Jupiter's poles by a third part of the ſemidæ ig 
meter. All which mutations, he faith, a- 
performed in the ſpace of 12 years. Thus the 
famous Caſſini. But I have myſelf obſcrvelW"t 
a greater vagation in the Third Satellite; that ur 
it advanced near to, if not even with the very / 
limb or pole of Jupiter, and that its ſtay in 
Jupiter's ſhadow, or the duration of its eclipſe ut 
at that time, was leſs than is commonly aſligr it 
ed unto it, as it is reaſonable to imagine i 
ſhould be, becauſe the Satellite had only te HI. 
outſide of the cone of Jupit er's ſhadow, and" 


(d) Les H peth. et les Tables de Salel. de Jupiui, 
F. 4. in the French Academiſt's large Collection. 
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nſequently a leſſer part thereof to paſs thro? 
t that time. 

As to the end and uſe of this ſo obſervable 
tendency in the ſecondaries towards each 
ole of their Primaries, we may gueſs at it 
rom what hath been ſaid of the like tendency 
f their primaries towards the Sun, on which 
ur ſeaſons do depend: So thoſe ſecondaries 
noving in like manner to each pole, effect ſome 
f the grand works of the Divine providence 
rom pole to pole, illuminate all parts of their 
eſpective globes, contract the length of their 
ights (as ſhall be ſhewn in proper place,) 
nove their waters, and excite their tides, and 
perform other ſuch great works of nature, as 
ich good reaſon, we attribute to the influx of 
dur Moon here in our own globe. 

And can ſuch well-contrived, ſuch uſeful 
otions, that the world could not ſubſiſt with- 
put; that nature could not do its grand works 
ithout, can theſe be other, than the Fiat of 
ob infinitely indulgent, as well as ie CREA- 
thefW+ OR ! Could this conſonancy be ſo univerſal, 
aud mong all the globes that fall within our view? 

ould their periods, and diftances, be in the 
nme due proportion all the Univerſe over, 
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their motions all ſo alike, had they not had the 
ſame Contriver and Maker! But I ſhall cloſ 
this argument with the reflection of the mol 
ingenious Mr. Molyneux (b), who ſpeaking 
of the ſeſquiplicate proportion of both the pr 
mary and ſecondary planets, thus conclude 
« And from hence we may juſtly fall into the 
« deepeſt admiration, that one and the fame 
law of motion ſhould be obſerved in bodies 
«« ſovaſtly diſtant from each other, and which 
« ſeem to have no dependance or correſpor: 
« dence with each other. This doth molt 
«« evidently demonſtrate that they were all a 
«* firſt put into motion by one and the ſame 
« unerring hand, even the infinite Power and 
« J/iſdom of God, who hath fixed this orde 
* among them all, and hath eſtabliſhed a lay 

& which they cannot tranſgreſs. Chance a 
« dull matter could never produce ſuch a 
« harmonious regularity in the motion of bt 
« dies ſo vaſtly diſtant : this plainly ſhews! 
5 deſign and intention in the firſt Morel 
«« And with ſubmiſſion to the reverend an 
“ learned Divines, Jam apt to think that on 
argument drawn from the order, beauty al 


(b) Dicptr. Nev. Par. 2. c. 6. F. 12. 
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« deſign of things, is more forcibleagainſt A- 
« theiſm, than multitudes of notional proofs.” 
Thus Mr. Molyneux. But we ſhall find far: 
ther evidences of this Supreme management in 
theſe matters from what follows in the next 


cha pter . 


. 


be Conſtancy and Regularity of all the Moti. 
ons of the Earth and Heavens. 


H aT the earth and heavens move at 
all, but eſpecially chat they have ſuch 


articular and beneficial motions, appears, 
from the preceeding chapters to be the work 
ft God. And the concurrence of the ſame 
nfinite hand is as manifeſt in the perpetuity, 
onſtancy, and regularity of thoſe motions. 
Tor without this Almighty Guide and Mana- 
er, how is it poſſible that all thoſe vaſt and 
mwieldy maſſes ſhould continue their benefi- 
al motions throughout all ages? ſhould per. 
orm their uſeful ſtages without any the leaſt 
ntermiſſion, interruption or diſorder that we 
Mow of? What motion, what contrivance, 


F2. 
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what piece of clock-work was there ever unde 
the whole heavens, that ever came up to ſuch 
perfection, and that had not ſome ſtops or ſome 
deviations, and many imperfections? But ye 
none was ever ſo ſtupid as to conclude ſuch 
a machine (tho? never ſo imperfect) was mad 
by any other than ſome rational being, ſony 
artiſt that had ſkill enough for ſuch a wol 
As he in Cicero (a) argues from his frien 
Poſidonius' piece of watch work, that ſhews 

the motions of the Sun, Moon and five Err 
tics; that if it had been carried among it 
Scythians or Britains, Quis in illa barbai 
dubitet, quin ea Sphaera ſit perfecta Ratione! 
with more to the ſame purpoſe : no man eve 
in that ſtate of barbarity would make any doub 
whether it was the workmanſhip of reaſon a 
no (b). And is there leſs reaſon to imagi 
thoſe motions J have been treating of to be 
ther than the works of God, which are infini 


ly more conſtant and regular than thoſe « Up; 
man? Or, to uſe the laſt mentioned Sto t 
| A 


argument, can it be thought that Archimede 
was able to do more in imitating the motion 


| (a) De Net. Desr. L. 2. c. 34. 
(b) Sce the place cited at large in my Phyſica-Thealy) 
5. 2. 


«« of the heavens (in his ſphere) than nature 
in effecting them? 

And no to reflect upon the whole, and ſo 
Wconclude what hath been ſaid concerning theſe 
ſeveral motions : We may all along perceive in 
dem ſuch manifeſt ſignals of a Divine hand, 
chat they all ſeem, as it were, to conſpire in the 
demonſtration of their infinite CREATOR or 
DzpERER For beſides what in all probability 
in other parts of the Univerſe, we have a 
ole ſyitem of our own, manifeſtly proclaims 
Wog the workinanthip of its Maker, For we 
Wave not thote vaſt and unwieldy maſſes of the 
zun, and its planets, dropt here and there at 
andom, and moving about the great expanſum, 
n uncertain paths, and at fortuitous rates and 
teatures, but in the compleateſt manner, and 
ording to the 1iriftett rules of order and 
armony ; ſo as to anſwer the great ends of 
eir creation, and the divine providence; to 


perform the great works of nature in them: 
comfort and cheriſh every thing reſiding on 
oem, by thoſe uſeful changes of day and 
cht, and the my ſeaſons of the year, 

3 
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patch the noble offices of the teveral globes; 
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that ſuch great acts of nature are governed 
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Theſe things are fo evident to the reaſon 
all men, that Tully might well make hi 
Stoic to alledge this as one of his principal ar 
guments for the proof of a Deity (c): © Th 
« fourth cauſe, ſaith he, and that even thi 
„chief, is the equality of the motion, and tht 
% revolution of the heavens; the diſtin&or 
utility, beauty and order of the Sun, Moo! 
% and all the Stars; the bare view alone d 
« which things is ſufficient to demonſtrat 
« them to be no works of chance. As if an 
« one ſhould come into an houſe, the Gym 
«« ſium, or Forum; when he ſhould ſee th 
order, manner, and management of eye 
„ thing, he could never judge theſe thing 
* to be done without an efficient, but mul 
imagine there was ſome being preſiding ow 
them, and whoſe orders they obeyed, $ 
much more in ſo great motions, ſuch vici 
ſitudes, and the orders of ſo many ail 
great things ;--- -a man cannot but conclud: 


by ſome mind,” ſome intelligent being, 
And ſo again afterwards (Chap. 21.) whe 
among other things, he had been ſpeaking d 


(c) De Nat, Deer, L. 2. c. 5. 
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he ' motions of the planets, he thus argues, 
1 cannot poſſibly underſtand, ſaith he, 
how all this conſtancy can be among the 
Stars; this ſo great agreement of times 
through all eternity, among ſuch various 
WF courſes (how this can be) without ſome mind, 
« reaſon and counſel.” And a little after 
onthis, | ſpeaking of the fixt Stars, he faith, 
Hut the perennial, and perpetual courſes of 
ra} thoſe Stars, together with their admirable and 
an” incredible conſtancy, declare a Divine power 
nM and mind to be in them.” And this he takes 
Mito be ſo plain a caſe, that he who could not 
endiſcern it, he thinks could difcern nothing. 
{And then he thus concludes, * In the heavens 
nul then, there is neither any chance, nor any 
wlll temerity, nor error, or vanity; but on the 
WI © contrary, there is all order, truth or exact 
i © neſs, reaſon and conſtancy. And ſuch things 
un as are void of theſe are counterfeit, falſe, 
del“ and full of error. He therefore that thinks 
nel the admirable celeſtial order, and incre- 
* dible conſtancy, on which the conſervation, 
10 and good of all things depend, to be void of 
* mind, he himſelf deſerves to be account - 
* ed deyoid of a mind,” Thus with great 
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Force and reaſon, Tully's Stoic rightly it 
fers the preſence and concurrence of a Divine 
Being, and power, from the motions of the 
heavens : only not being aware who that Being 
was, he erroneouſly imagines the heaven 
bodies themſelves to have Divinity, and pu 
them therefore into the number of the Gods; 
which error is excellently refuted by Lacta 
tius in his Inſlit. Divin. L. 2. c. 5, &c. 
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Of the Frou of the ſeveral GLogEs of 
the UNIVERSE. 


CAA 


The Conſonancy of all the Globes in their 
Spherical Figure. 


H AVING in the preceeding book ma- 
nifeſted the mation of the earth and 
heavens to be the contrivance and work of 
GOD, I ſhall enquire in chis, whether their 
Hure be of the ſame kind, wiſely ſuited to the 
motions, and in a word, to the whole ſtare 
and convenience of the ſeveral globes, fo as 
to manifeſt itſelf to be the work of God? 
Now as to the Agure; it is obſervable in 
the firſt place, that there is a great conſent 
therein, among all the globes that fall un- 
der our view, and that is, that they are all 
Sphaerical, or nearly ſo, namely Sphaerodi- 
al (a). Thus all the fixt Stars, ſo far as we 
are able to behold them, either with our naked 
eye, or our glaſſes, Thus the Sun, and thus 
all its planets, and thus the ſecondaries, or 


(a) See Phyſico-Theal, B. 2. C. 1. Nate a. 
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Moons accompanying Saturn, Jupiter, and 
our Earth, And although Venus, Mercury, an 
our Moonhave Phaſes, and appear ſometime 
falcated, ſometimes gibbous, and ſometime 
more or leſs round, and even Mars too, in it 
quadratures, becomes gibboſe; yet at ſuch time 
as theſe planets ſhew their full phaſes, they 
are found to be ſpherical, and only loſe thi 
figure by virtue of their. poſition to the Sun, 
to whom they owe their light. And thi 
ſphericity, or rotundity, is manifeſt in our 
Moon, yea and in Venus (b) too; in whole. 
greateſt falcations the dark part of their globe 
may be perceived, exhibiting themſelves un 
der the appearance of a dull and ruſty co 
Jour. ly 


(b) What I have here affirmed of the ſecondary light ' 
7 enus, I have been called to an account for, by an ingeniou 
Aſtronomer of my acquaintance. But I particularly re- 
member, that as I was viewing Venus ſome years apo, 
with a good 34 fort glaſs, when ſhe was in her periget, 
and much horned, that I could ſee the darkned part of her 
globe, as we do that of the Mon ſoon after her change. 
And. imagining that in the laſttotal eclipſe of the Sun 
the [ame might be diſterned, I deſired a very curious ol. 
ſerver that was with me, and looked through an excel. 
lont glaſs, to take notice of it, ubo aſirmed that he ſaw it 
very plainly. 


DD 
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And as this ſpherical figure holds in every 
the globes at a diſtance from us, ſo we may 
eaſonably imagine our own globe to be conſo- 
meant to the reſt. But indeed we have great 
eaſon to conclude it to be ſo from the curvity 
of its ſhadow in its eclipſes of the Moon; from 
he diſcovery of new conſtellations in the hea- 
ens, as we change our hemiſphere, and make 
approaches towards either pole; from the ſur- 
face of the ſea, which appears to be of this 
figure, by our gradually diſcerning far diſtant 
objects, mountains, towers, ſails of ſhips, &'c. 
the parts of which are more and more ſeen, as 
we approach nearer and nearer to them : with 
other arguments to the ſame purpoſe, which 
I need not enumerate in a caſe now general 
ly owned to be true. 


LY Ip 0 


Of the Inequalities, or Hills and Fales ob- 
ſervable in the Earth and Moon, 


AVvING in the preceeding chapter de- 
monſtrated the ſeveral globes of the U- 


niverſe to be ſpherical, it is not to be under- 


ſtood that theſe globes are ſtrictly ſo, but an 
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allowance is perhaps to be made for the differ I c: 
ence between their Equatorial and polar diame Hint 
ters, before ſpoken of: but eſpecially fon 
thoſe little and inconſiderable excreſcences oon 
the hills, very manifeſtly diſcernable in the err 
Moon (a), as well as in our own globe; which} 


(a) Every one that hath viewed the Mon with but an 
ordinary * s, eſpecially, when ſhe is not round, my 
eafily percetve conſiderable unevenneſſes ; that ſome part 
ore manifeſily higher and others lower. About the quar- 
ters, diverſe bright golden ſpots may be ſeen in the ſhaded 
Fart, at ſome diſlance from the enlightned part; and theſe 
may be perceived io grow larger and brighter, as tht 
ſhady part turns more and more towards the Sun; till a 
laſt you may ſee all the intermediate vallies betweemthiſe 
ſpots, and the other enlightned peter Alſo in diver 
parts of the Moon, eſpecially ſuch as border on the ſhadel 

art, there may be obſerved to be certain holes or fits, 


black, dark, or ſhady, when the parts encompaſſing then © 
are illuſtrious and bright. And this darkneſs, as if under © 
ſome mountain, lies always on the ſide next the Sun, ali" 
gradually gnes off as the hole, pit or valley turns more anti” 
more towards the Sun, till at loſt the whole valley is er ( 
lightned, and locks like a depreſſed ground in the body i ( 


the Moon. All which things are manifeſt "ſignals that 
the Meomn's ſurface is not even and ſmozth, but like thi 
cf the earth, full of hills and valleys. Pen 
Which opinion, alths now well grounded on ocular de 
monſlratian, was 4s old or older than Plutarcts days, 
who in his bock de Facie in orbe Lunae, at the begin 
ning, cites it as Clearchus opinion Emovas tc g- tune th 
adore Tre peyarrs Faracog — 1, e. That which 13 called tht 
face of the Moon, are the images and 9 of 6 
great ſea in the Mien. And about the middle of that trot; 
1s d. ra KEOYCY eur i ToCwTo i. e. As ts that face awhich 
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I call little and inconſiderable, eſpecially thoſe 
in the earth, becauſe they are ſo in proporti- 
n to the earth's diameter; as will appear by 
oming to particulars, The Diameter of the 
erraqueous globe I have ſhewn in my Phy/ico- 

beology (b) to be about 7935 Engliſh miles, 
and in this book to be (% 7967 miles: but 


nowdon in Caernarvonſhire (the higheſt moun- 
in in all our iſland) is but 1247 yards (c); 


1 he Alps themſelves but about two Engliſh 
lo ears in the Meon : as our earth hath certain large 
% /o we conceive the Moon is over-ſpread with large 


llows and ruptures, containing water, or a thick dark 
%, into which the Sun-beams are not able to enter, and 
ono reflexion is made by them. | 
As to other matters in which the Earth and Moon ſeem 
0 agree, as in ſeas, and great collections of waters, an 
/p here, &c. I ſhell paſs them by here, as improper 
ir this place, Fe 
(b) Book 2. ch. 2. Note. 
(*) Book 1. ch. 2. Note 8. | 


Eſq; of Tqwnly in Lancaſhire, I find this Note upon 
et, 6. 1682. This day Mr. Adams called here, 
tho is taking a ſurvey, &c. He told us that with re- 
emed trials he had found Snowdon- hill 1320 yards 
igber than the highwater-mark, and that the quickſilver 
dod at the bottom at 29 inches; at the top of the 
ll 25.96 : ſo that 1320 gave 3. 04. Then follows this 
te, viz, Mr. Adams coming ſince tells me, that the 
an Nieht of Snowdon was but 1247 yards, which gave 
W 
G 


1 | 2 


hat of the hills is no more than a few miles. 


(d) In the Journal of the late ingenious Richard Towns 
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miles (d): nay the very Pike of Tenarife, oned 
the higheſt ridges throughout the globe, unleWu 
We except the high mountains of Peru cally 
by Jeſ. Acoſta (e) Periacaca; or that near 
St. Martha (f); or thoſe called the Andes (g 
this ridge (L ſay) is computed to be but þ 
tween 3 and 4 Miles perpendicularly above th 
Sea (h). All which eminences, compare 
with the diameter, or ſemidiameter of th 
earth, is no more than as a particle of duſt is 
a large globe, on which it reſteth, 


The rezſon 7 this difference of 73 yards, in the heiyh 
of Snowdon, I take to be, that the firſl meaſure ut 
made by Mr. Adams himſelf, the latter by Mr. Caſeus 
with Mr. Adams inſiruments : and probably the former! 
the height above the ſea, the latter only above ſome plan 

(d) Mr. Nic. Facio toll me that he had meaſured ti 
height of the Montaigne Mauditi, which is one of ! 
higheſt ridges of the Alps, and that he found it tt 
2000 Freneh Toiſes above the lake of Geneva, which | 
equal to 12816 Engliſh feet, or 2. 42 miles. 

(e) Acoſta ſaith the Alps ſeemed to theſe mountain 
travelled over, but as ordinary houſes to lofiy towel 
See my Phyſico-Theol. B. 1. c. 1. Note 6, 
(f) Capt. Dampier ſaith that he. was of opinion, th 
the hill near St. Martha is higher than jhe pile 

Tenariſfe. Voyage round the world. p. 24. | 
(g) Of the Andes of Chili and Peru, Capt. Damit 
faith, Theſe are the higheſt mountains I ever. (au, | 
furpaſſing the Pike of T-nariffe, or Santa Mari ha, and 
believe any mountains in the world. ibid. p. 98. 

(h) See Dr. Hook's account of the Pie of N ener 

from his Friend Mr. G. T. who went to the top of # 

44 the end of bis le ctures concerning ſprings. P. 4 
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And ſo likewiſe for the mountains viſible 
z the Moon, although ſome of them are 
ff that height (i), as to reflect the light of the 


(i) By Riccioli's meaſures, the height of what he 
ls mount Sinai, or St. Katherine's hill, is 9 Bononian 
niles, and that of Xaverius 12, but according to his 
orrections, the former is but 8 miles and fourteen 25ths, 
e latter 11 and one half, Which at the rate of 6020 
noliſh feet in a Bononian mile, is about 13 and 
ngliſh miles; an height ſo great, conſidering how much 
he Moon is leſs than the Earth, that I cannot but think 
hat diligent perſon was miſtaken in his meaſures, and 
at the computations of Hevelius are much the belt : 
bo as heavas as able as any man, and made more ac- 
urate and diligent obſervations of the Moon's face, 
han moſt men ever did; fo he was more likely to come 
eareſt the truth. And by this reckoning, the higheſt 
ills in the Moon are but about three quarters of a 
erman mile; and ſome of them but ſeven ſixteenths; 
nd ſome not above one Italian mile. And conſidering 
e bulk of the Moon to that of the Earth, theſe are 
reat eminences for the Moon. i 
And as the lunar mountains are of ſo prodigious 
tights, fo many of them are of great extent. Hevelius 
ckons the lunar Taurus to reach to 170 German 
les; mount Sepher 150; and the lunar Apennine 
dove 100 German miles. 
The way how to meaſure the height of the mountains 
the Moon, is not difficult, nor uncertain z which is 
y obſerving the diſtance between the diſtant golden 
pots, at their firſt appearance (which are the tops of hills) 
id the enlightened part of the Moon. Which diſtance 
ay be computed by miles, or any other equal parts, 
to which we can imagine the Moon's diameter divided. 
us in Fig. 5. ARB is à part of the Moon's circum- 
rence, one part of which AR is enlightened, the other 
| 2 | 


— 


— 
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Sun from their lofty tops ſome days before 
ever it reacheth the vallies beneath them, ya 


n 
on the Moon's limb we can diſcern nothing of cr 
them; but ſo far from that, that, on the conti lit 


ry, the edge through our beſt glaſſes looks like m 
an even, ſmooth, and uninterrupted circle (kW th 


rt RB is in darkneſs, Hi is a mountain, whoſe topf 
is touched by the Sun - beams, ſhining from 8 the Sun to ſu 
R, and reaching to H. Now ſuppoſing the ſemidiameu to 
of the Moon RC, to be 274 German miles, accord- 


ing to Hevelius, the length of the ſide RH (or diſtane Sr 
between the top of the hill, and the edge of the enligh- 
ten'd part) will be found alſo to be a 10th, -2oth, M. 
other part of that ſemidiameter or diameter; or ſoneM ma 
certain number of miles; and then we have the / ou 
fides RC, 274 miles; and RH, and the right ang il 
included between them; by which, both the ot eb 
angles, and the fide C H, may be found by a commaWeiy 
caſe of tight · angled triangles. Out of which fide Hit. 
deducting the Moon's ſemidiameter 274, there remain ß 
eth the height of the mountain Hi. Conſult here Herd ſon 
Selenogr. ch, 8. Galilaeus Nunc, Sider. p. 14. Riccidiſ by 
Almageſt. L. 4. c. 8. Schol. | 
(x) The edge of the Moon, which I here mean, is tu Heel 
next the Sun; on which I could never perceive with u len 
beſt glaſſes any the leaſt ſign of a mountain, but all eth 
be exactly level and ſmooth, Only indeed there are ſon ta 
certain tranſient roughneſſes and nneyenneſſes on eth 


limb cauſed by vapours, eſpecially when the Moon | 
near the Horizon, and in windy, and ſome other we 
ther. At which times, the motion of the air and v 
pours, make a pretty criſpation, and rouling, like way 
on the Moon's limb, which have the appearance 
moving mountains and valleys. But on the oppolit 


fide, if the leaſt portion of the darken'd part of tl 
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creſcences of our globe, yet ſince they are 
little, when compared to the globe itſelf, we 
may look upon our--own, and all the reft of 
the globes as if they were perfect ſpheres, or 
at leaſt ſpheroids. And finding them to be 
ſuch, let us next enquire what reaſon there is 
to imagine this their forin to have been the 
great CREATOR's Fork, 


Moon, extends beyond the enlightened part, Mountains 
may very manifeltly be diſcerned, exactly reſembling 
ours on the earth. A few hours before and after ihe 
full, 1 have with pleaſure ſeen the appearance of conſider 
able mountains and bays, One of which views, Ihave 
given in fig. 6. which is the Moon's appearance, ſoon 
after the full, on Sept. 12. 1714. In which ſeveral 
rings and depreſſions may be ſeen, and the tops of 
ſome of the mountains ſomewhat diſtant, are expreſſed 
by the little ſpots. - | 

Theſe alone I conceive are mountains which the ex- 
cellent Hevelius ſpeaks of in ſeveral places of his Se- 
lenography, particularly in his anſwer to Bettinus, and 
other Peripatetics, in ch 6. p. 143. who denied 
that mountains could be in the Moon, as well as many 
other things diſcovered now by the teleſcope. 


G 3 


Although then vaſt mountains, when ſeen 
near at hand, ſeem to be very conſiderable ex. 


- 
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T he Univerſality and U niformity of the Figure 
of the ſeveral Globes of the Univerſe is 6 
Sign of their being the Work of GOD, nt 


of Chance or Neceſſity, 
W HE x we ſee divers pieces of curiom 

device and workmanſhip to bear the 
fame marks of art, to have the ſame maſterly 
ſtrokes of painting, clock-work, architecture, &, 
we conclude with great reaſon ſuch pieces were 
made by the fame fkilful hand. So when w 
ſee the ſame commodious fpherical figure to be 
imparted to the earth, and all the heavenly 
bodies, we have as good reaſon to conclude 
them to be pieces of the fame hand, contriy 
ances and works of the ſame ſkilful archite& 
For if the Univerſe had been a work of Chance, 
all the ſeveral globes would have been of ſe 
veral forms, one of this, another of a quits 
different figure; one ſquare, another multangu- 
lar, another long, and another of anothet 
ſhape. Or if all the ſeveral globes had been 
a work of Neceſſity, and their figure had been 
owing to the natural tendency, or gravity df 


_— 
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matter, Viz. that the ſelf-attrafting power of 
matter did make all the ſolids and fluids of all 
the ſeveral globes, as naturally run into a glo- 

J boſe form, as a drop of quick ſilver doth: 

ett ſtill we may demand, how came matter by 

+ is fo commodious a power? What made it 
affect ſo proper a form but the infinite CREA- 

TOR' Fiat? 

But not to conteſt that point, but granting 

Gravity to be congenial and coe val with matter, 

without enquiring how it came by that power, 

and allowing that every globe of the Univerſe 
had its form from the ſelf. attracting power of 
is matter, yet ſtill we have undeniable marks 
of final cauſes, of wile order, and an over. 
ruling power in the caſe. For let us imagine 
our terraqueous globe in its chaotic ſtate; all 
ts matter, every particle of it divided, and 
floating about, and ready, by its ſelf . attraction, 
co run together into its natural form, that of 
ſe : globe: In this hurly-burly, this jumble of 

me unguided nature, made by attraction only, a 

gu eonfuſed globoſe maſs can be ſuppoſed to be 

het formed; but without any order, without that 
een convenient lodgment of its parts, as the ne- 
een I ceſſities of an habitable world require. But 


ok inſtead of any ſuch ſigns of diſorder, or of na- 


— 
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ture's acti ng with an unguided power, we have 
the clean contrary; all the ſignals of a wiſe 
contrivance, and excellent art; as will appex 


in the following chapter. 


CHAP, IV. 


The Terraqueous and other Globes appear h 


be the Work of GOD from the wiſe Dif 
poſition of their Parts, 


S the earth, and all the other globe 
would have been of various. forms, if 

they had been made by chance, or would have 
been confuſed maſſes, if made by neceſſy, 
according to the laſt chapter: ſo in this I ſhall 
ſhew them to be the work of a wiſe and a kind 
Agent, from the commodious ſtructure and 
diſpoſition of their parts, ſo far as we have 2 
ny knowledge of them. Thus the Moon hath 
great appearances of being no leſs commod: 


_ ouſly, than the earth, divided into hills and 
valleys, (as I have ſet forth in the ſecond 


chapter;) into dry lands, and great collections 


M „ vs different Pm. By 
f waters (a), and to be encompaſſed with an 


(a) That there are ſeas, or great collections of waters 
1 the Moon, is highly probable from the Moon's ſpots, 
which plainly ſeem to be water on theſe two accounts, 
1, Becauſe thoſe ſpots appear to be in ſtrait and level 
long planes, when view'd about the Moon's-quarters, or 
at ſuch times as one half of them are enlighten'd, the 
other half in darkneſs. In this caſe, when we do not 
look directly upon the planes, or ſee them wholly en- 
lpbten'd, but view them in a manner ſideways, their 
ſurfaces look as the ſea doth, when we view it from the 
hore, viz, a large level plane: only we may now and then 
diſcern a bright ſhining part ſtanding a little out of the. 
large levels, whick are, no doubt, certain rocks or 
lands in the midſt of thoſe ſeas : 2. The darkneſs of 
thoſe ſpots, more than other parts of the Moon, is an 
argument they are water, or ſome ſuch like fluid, which 


doth not therefore ſo vigorouſly reflect them as they do. 
kccordingly-about the Moon's quarters, when thoſe 
ſpots, as J ſaid, have the appearance of long planes, 


which grows darker and darker, as the rays are more 
and more abſor bet. 

But indeed hard bodies, if they have ſmooth ſurfaces, 
tho they reflect ſtrongly to one place, yet in other places 
they are leſs viſible. Thus a looking- glaſs, a diamond, 
&, refle& vigorouſly the Sun's rays towards one part, 


of a dark, blackiſh hue. Which by the by, is the rea- 
ſon why Jewellers grind their diamonds with many ſides 


only in Argol and Salt, appears as white as ſnow; but 
wherever it is burniſhed, it becomes obſcure. And ſo 
he tells us, rightly enough, the Moon would become 
Inviſible to us, if its ſurface was not rough, but ſleek 
and ſmooth, See alſo Hevelii Selenogr, ch. 6. p. 151. 


imbibes the Snn's rays more than harder bodies, and 


ve may obſerve their edge to be a kind of hazy border, 


ſo as to dazzle the eyes; but in other parts, they appear 


and angles, that their luſtre may appear Many: ways. 
80 ſilver (as Galilaeo obſerves, Dial. 1) when boiled 
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atmoſphere as we are (b). SoZupiter, although 
at ſo great a diſtance from us, hath manifeſtly, 
we ſee, his lighter and darker parts; his belts 
and ſpots darker than the reſt of his diſk, 
Theſe Mr. Caſſini (who longer viewed this 
planet than any body elſe) takes to be canal; 
containing ſome fluid matter, or water, that 
more weakly reflects the Sun's rays, than the 
other parts of the planet do, and that they 
have ſome reſemblance with what happens here 
upon earth. *{(c) For if, faith he, one from on 
high, in the heavens, ſhould ſce the earth in 
ſome particular ſituations, the ſea, which en. 
.compaſſeth the earth, would appear very like 
the great ſouthern belt that encompaſleth the 
whole globe of Jupiter: the Mediterro. 
nean ſea would make an appearance, not 
unlike thoſe belts which are interrupted or 
broken, which we fee in this planet: the 
other ſeas would make thoſe great black 
ſpots, which never alter at all: the continents 


(b) That there is an atmoſphere about the Moon, 
ſee Book 7, chap. 3. Note 1. 
(c) Nouvelles Decouvertesde Jupiter; par M. Caſſini 
bn he Memoires de Mathem, et de Phyſique for January 
1692. 


Chap. 4 bade different P arte. or 
and iſles would ſeem like thoſe bright ſpots 


that are alſo permanent: the ſnows would make 


thoſe glitter ing ſparkles, (Brilliants) that from 
time to time diſappear, the flux and reflux of 
the Ocean, and thoſe great inundations that 
happen ſometimes here, would occaſion other 
ſpots to appear and diſappear: the Moon 
would reſemble one of Jupiter's ſatellites : in 
fine, the clouds of our atmoſphere would re. 
ſemble thoſe broken interrupted belts, and 
thoſe tranſitory ſpots, which often change their 
ze and figure, and have motions of different 
relacities.”? - i 

Thus that ingenious, and curious obſerver. 
According to whoſe, not improbable opinion, 
this planet Jupiter hath all its parts orderly 
placed, as is here upon earth. 

And ſo for the reſt of the planets, whoſe 


faces exhibir different appearances, of bright- 


er and darker parts, as Mars and Venus par- 
ticularly do (d), it is highly probable that there 
may be ſuch a diſtribution, ſuch an allotment 
of parts, as thoſe in Jupiter, and which are 
more plainly viſible in our own globe. 


(d) Sce Book 4. ch. 3. 


3 
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Which brings me to ſpeak particularly « 
our-own globe, of which we have a neate 


view, and can plainly ſee the footſteps of d. 


vine Providence, i in the wiſe and orderly -dif 


poſition of all its parts; which are ſo diſtri 


buted, fo placed, as may beſt miniſter to the 
ſeveral uſes and conveniences of an habitable 
world. Thus for inſtance, the rwo grand 
parts, the ſolids, and the fluids of the terraque 
ous globe, inſtead of being jumbled into one 
maſs, are admirably parted, and as nicely lad 
in proper places. The earth depoſited in uſe 
ful Strota; ſome for the ſervice of the vege 
table kingdom; ſome for the generation and 
nouriſhment of minerals and metals; ſome 
for that of ſtones and foſſils; and ſome for 
the ſweetening and conveyance of the waters 
And here it is remarkable, and an argument of 
wiſe deſign and appointment, That all choſe 
ſeveral Strata, or beds, are lodged at proper 
and convenient depths, and diſtances from the 
ſurface; that for vegetables, the uppermoli 
for every man to cultivate; and this divided 
into various ſoils, and moulds, for all the va 
rieties of trees and plants; thoſe Strata that 
contain the minerals, metals, and foſſils, at 
ſuch depths, as to be out of the way, when 
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they may encumber, or hurt us; but may be 
come at by us, when we have occaſion for them. 
il And as for thoſe Stratu that convey the fweet 
i waters (e) it is very remarkable, that they are 
'M fo univerſal, in all, or moſt parts of the world; 
that they conſiſt of ſuch proper pervious mat- 
ter; that they remain ſo diſtin from, and 
unmixed with the other Strata; and that they 
he at ſuch due deprhs, as either to break out 
mto fountains or to be dug into, for wells. 
But I ſhall not enlarge on theſe matters, ha- 
ving ſpoken of them elſewhere. 

And as this ſo commodious a diſtribution of 
the earth, ſo that of the waters, is a manifeſt 
demonſtration of the concern of a w/e agent, 
although we ſhould aſcribe all that is poſſible 
to be aſcribed, to the neceſſities of nature in the 
formation of the world. For the waters, if we 
obſerve them well, are accurately diſperſed, 
and lodged about the world, for the proper 
offices thereof, in ſeas, in lakes, in rivers, 
and in fountains, to ſatisfie the thirſt of ani- 
mals, to afford them ſome part of their food, 
and to miniſter abundant ſupplies of vapours 
for the clouds, the rains, and winds: which 


on (e) See Phyſico-T heel, 4 3. ch. 2. 
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ſupplies muſt either have failed, or been too 
abundant, or have been attended with ſome or 
other great inconvenience, without ſuch a 
commodious intermixture of the land and wa 
ters. 

This z w=»w»n, as the LXX tranſlate it, this 
- orderly gathering together of the waters, is 
implied in Moſes's relation of this branch of 
the creation. Gen. i. 9. And God ſaid, jet 
the waters under the heaven be gathered to, 
« gether unto one place.” Where the He 
brew word Ikkavu, denotes a regular and or- 
derly gathering of the waters, as it their allot 
ment had been made, their receptacles had 
been marked out by a rule, or a plumb line, by 
the CREATOR's fa. 

Thus it is demonſtratively plain, that the 
earth and waters were laid by a wiſe hand; 
and therefore whatever concern nature might 
have in giving a ſpherical figure to our globe, 
yet was the CREATOR the principal agen, 
the grand manager of the matter, 
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The convenience and neceſſity of a Sphaerical 
figure to the good of the Globes, is an Ar. 
gument they were the Work of GOD. 


E s1Dtxs the orderly and commodious 
placing the parts of the ſeveral globes, 


ſpoken of in the laſt chapter, there are 
ſtill other reaſons to aſcribe the ſphaerici- 
ty of our own and the other Globes to a 20e 
Agent, For beſides that this figure is the 
oy moſt agreeable to a world, as being the moſt 
J capacious; and the moſt agreeable to a maſs 
in motion, as being at a due diſtance from the 
center of motion and gravity; ſo without this fi- 
gure there could have been no ſuch comfort- 
able, and agreeable alterations of day and night, 
of heat and cold, as now there are, but ſome 
parts muſt have been, for too long a time, 
kreened from the kindly approaches of the 
dun and Moon, and conſequently have lain 
under too long and uncomfortable a darkneſs, 
and been chilled with a miſerable cold. And 
as to our own globe, the winds could not have 
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Book J. 
given thoſe kindly, and ſalutiferous agitation 
to the air, as they do, but they muſt have 
been too much retarded, if not wholly ſtopp'l 
by the exorbitant angles, and jertings out of 
other figures. And laſtly, the waters, which 
I ſhewed to be well intermixed with dry 


land, would have had, intolerable confly 
ences; one part too much, another none x 
all; no vapours, no fountains, no rivers: ſo 
that inſtead of an habitable, well ſtocked 
world, far the greater part would have been 
either a deſart, or an nn e 
of water. 

Thus having made it evident, that particr 
larly our own globe received its figure by the 
direction of the infinitely wiſe Architect of all 

things; we have reaſon, had we none beſides, 
to conclude the ſame of all the reſt of the 
globes of the Univerſe, in as much as they 
agree with ours in other things as well as in 
their figuce, ſo far as we have any knowledge 
of them, and their ſtate, Thus the planets of the 
Solar ſyſtem, have their light from the Sun 
as well as we; they turn round on their own 
axes, and revolve round the Sun, and conſe 
quently have their days and nights, ther 
ſummers and winters, as well as we; they 
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have their hills and vallies, as I ſaid, their 
e land and waters, by all the ſigns that may 
be, as well as we; and therefore agreeing 
ofvith our globe in ſo many of . thoſe very 
c<Mihings, wherein their figure is concerned, 
ry bad we none of thoſe reaſons I have already 
u. mentioned, there would however be great 
a MWrcaſon to preſume the ſame thing of them, 
os of our earth, viz. that they received their 
ei fgure from the ſame wiſe CREATOR, and 
en that (were we near enough to behold them) 


ce Mey have as manifeſt ſignals of it as we have. 
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Of the ArTTrxacrion or Gravity of the 
Terraqueous, and the other Globes, 


nA. I. 


The Uſefulneſs of Attraction in the Predudl. 
on and Preſervation of the Figure of the 
Earth, and the Deſtent of heavy Bodies, 


Avi in the two laſt books treated 
of the motions and figure of the globes, 


J ſhall in this conſider their gravity or attrac- 
tion, which according to the modern philoſophy 
(which hath great reaſon and probability on 
its fide) hath a great agency in both theſe 
matters, both in effecting and preſerving the 
figure of the globes, and governing their 
motion. 

As to the agency of the natural attraction 
of matter, in the production and preſervation 
of a ſphaerical figure, as that of the ſeveral 
globes is, beſides what hath been before ſup- 
poſed, it may be collected from the ſphaerical 
figure which moſt fluids take, when there i 


* 
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no obſtacle to hinder their doing ſo. Thus I 
have ſaid gurck-ſitver manifeſtly doth, eſpeci- 
ally in ſmall drops or quantities, in which 
caſe their own ſelf-attrafting power, is equal 
to, or exceeds that of the earth: ſo doth 
lead, and other metals, when in fluxion (a); 
ſo doth water, oyl, and in ſhort all liquids, 
which run nearly into a ſphaerical form, 
when hung on a ſmall ſurface, as at the 
point of a pin; or into an hemiſpherical 
figure, on a broader ſurface ; their (elf-attrac- 
ion cauſing the former, as that of the earth, 
and the ſurface on which they lye, doth the 
latter. Theſe Phenomena have indeed been aſ- 
cribed to divers cauſes, moſt of them probable 
enough, except the preſſure. of the incumbent 
ir; but this is manifeſtly not the true cauſe, 
by reaſon the caſe is the very fame in the 
ur pump (when the preſſure is taken off) as 
n the free air; and therefore ſome other cauſe 


on (a) This is very manifeſt from the making of ſhet. 
on Le way of doing which, is by runuing the melted lead 

through a ladie fall of holes into cold water, in doing 
al WM vic; they take care, their lead be not too hot, becauſe 
1p the globules would then fly to pieces nor too cold, becauſe 

it weuld then be lang and have tails ; but in a due temper 
it turns round. They put orpiment into their lead, when 
is Wits melt and prepare it for ſhot, 
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is to be found: and what more probable, ot 
ſo probable, as this of gravity or attractions, 
which manifeſtly exerts itſelf in ſome, and ig 
highly probable in all material things ? (b) 
In the earth itſelf there is manifeſtly ſuch 
a thing as gravity, which might as well be the 
natural cauſe of the ſphaericity of our globe, 
as it is in that of lefler maſſes; but then, as 
demonſtrated in the laſt book, it js alſo evi 
dent, that an over-ruling power, and a wile 
providence, not only gave matter this gravitz 
ting power, but guided and managed it in the 


formation of the world, 


And now upon ſuppoſition that gravity had 
any thing to do in the production of this 
ſphaerical figure I am ſpeaking of; the ſame 
it muſt have alſo in the conſervation of that 
figure. For the ſame power it exerted at firſt, 
it retains ſtill; which is as neceſſary (till to 
the preventing and obviating all extrayagant 
excurſions, and deviations from that figure, 
which may happen through extraordinary 
commotions and convulſions in any of the 


(b) For the proof f this I ſhall refer to Sir Iſa: 
Newton' s Opticks, Queſt. 13. of the ſecond edition, and 
in his Principia in many places, particularly Loot; 


Prop. 5, 6, 7- 


* 9 
as 5 : A, 4 ? 
T ih; 
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globes; ſuch as earthquakes are, and other 
ſuch like furious concuſſions and emotions that 
ſometimes befall our own globe. 

But leaving theſe conjectural matters, let 
us come to a more evident benefit of gravity, 
and that is the natural tendency of all bodies 
to the center of the globe: This is very ma- 
nifeſt in our own globe. For whatſoever the 
decays are among earthly things, howſoever 
their forms are changed, yet their matter re- 
maineth entire, and returneth again to its grand 
parent the earth: or to put in SoLOoMON'S 
words, Eeci. i. 4. One generation paſſeth 
„away, and another generation cometh : 
but the earth abideth for ever.“ 

And an admirable proviſion this is for the 
perpetuity of the globe, and ro continue the 
ſlate and hability thereof throughout all ages, 
which would otherwiſe waſte and decay, or 


run into the moſt irreparable and pernicious 
liforders. 


. : 
2 De Guard which, Gravity affords againſt the 
all Centrifugal force of the ſeveral Globes. 


P o x a ſuppoſition that every of the 
globes xevolves round its own axis 


A 
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(which I have ſufficiently proved in the fourth” - 
book) we ſhall find, beſides the benefits al. 
ready ſpecified, another very great uſe of 
gravity to the good, yea the very exiſtence of 
our own and other globes, and that is the 
preſervation of their integrity againſt the Ih 
centrifugal force of this their revolution, c.! 
diurnal motion. For without ſuch a band, as Put 
gravity, to keep their parts together, the 
whirling about of thoſe globes would ſhatter mac 
them into pieces, and diſſipate them abroad 
into the circumambient ſpace. I hus muſt it 
needs befall our own globe, Which whiris about 
at the rate of above 1000 miles an hour (i) 
and is compoſed of earth and water, materials 
of much too looſe a texture, to prevent the 
diſſipation, which the Centrifugal force of ſuch 
a rotation muſt neceſſarily occaſion, about the 
Xquatorial parts; a rotation that would as 
eaſily throw off the parts of the earth, eſpect 
ally the waters, as the whirling round of 1 
wheel or a globe, would the looſe duſt and 
water lodged ' thereon. But by reaſon the 

Gravitating power exceeds the Centrifugal, 


(a) The diameter of the earth being 7967.7 mile, 
according 1 B. 1 Ch, 2. Note 1. the ambit thereof i 
25031.4 miles, which being divided into 24 hu" 
makes the ' revolution to be at the rate of about 104) 
miles an hour, 


C 1 


* 
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A 2174 exceeds 7. 54064 (b) that is above 
1.238 times; therefore all parts lye quiet and 
cure in their reſpective places, and enjoy all 
ode benefits, which 1 ſhewed do accompany 
del dis motion, without any diſturbance from it. 
gel Thus is our own globe guarded by its Gravity 
gainſt the Centrifugal force of its rotation. 


del cher globes. Thus particularly in the Sun, 
whoſe ambit is, 2582873 miles, and whirls 
wund once in about 25, days, and conſe- 
quently doth revolve at the rate of 4262 miles, 
n an hour c), which is above four times as 
aſt as the earth; this in a little time would en- 
danger its diſſipation, without ſuch a proviſion 


als 
Mt Gravity is. 
fl But what is this to the Centrifugal force 


the pt Jupiter? whoſe bulk far exceeds our ter- 


(b) This is the proportion or nearly fo, of the gravi- 
ating, to the cemrifugal force of the Earth under the 
Kquator, as may be computed from Sir Jaac Newton's 
Princip, L. 3. Prop. 19. 


unbers here aſſigned will naturally follow. 

| As to the Sun's gravity or attractive pruer, it ts (by 
ae calculation of my friend the acute and learned Dr. 
ene) to the Sun's Centrifugal Force, as 47000 10 1: 
Fi e method for finding which, ſee in Nite e. 


But this is far more remarkable in ſome of the 


(e) The Sun's diameter being 822148 miles, the 
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raqueous ball, and whoſe rotation is perform 
ed in leſs than half the time. But from: 
computation of particulars, we ſhall bett 
eſtimate the matter. The diameter of 7 
ter being 120653 miles, its circumference j 
2790423 miles: which revolving round in lek 
than ten hours, is at the rate of 38159 ( 
miles an hour at its Equator And if the 
denſity of every planet be proportional to in 
diſtance from the Sun, as is now with gre 
reaſon imagined, that is, if thoſe plane 
neareſt the Sun, as Mercury and Venus, ar 
proportionably denſer than thoſe more remote 
as Jupiter and Saturn; then is the globe 
Jupiter of a laxer texture than ours is, andi 
ſo much the greater danger therefore of bein 
whirl'd to pieces by ſo rapid a motion as thi 
planet manifeſtly hath, were not its pan 


(d) Jupiter's ambit being 379043 miles, and his! 
volution 9 h. 56 minutes or 596 minutes ; the revolt 
en in an hour is by the Logarithms thus, 


596 minutes 2.775206 
379043 miles 5.5 78688 
:: 60 minules 1.77815! 


— — 


7.35683 


38159 miles 4.581 C 
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kept cloſe together, and ſedate, by ſuch a 
band as Gravity (e) is. 


i Crap. III. 


. Of the Power and Uſefulneſs of Gravity to re. 
( tain the Planets in their Orbits. 


OR a concluſion of this ſixth Book, I 

ſhall take notice of one more remarkable 
benefit of Gravity, which is grounded upon 
the ſuppoſition of the truth of the Neri] 
Philoſophy ; which hath ſo good grounds, and 


great reaſon, J might ſay demoaitrations on 


(e) The proportiin of Fupiter's, or any other Planet's, 
or the Sun's gravity, to their Ceutriſugal Force may be 
computed from the moſt ſagacious Sir Iſaac Newton's 
Princip. L. 3. Prop. 8. & 19. But the before commend» 
ed Savilian Profeſſor, ſuggeſted ta me this eaſter and 
quicker rule, for ſuch Planets as have Satellites, viz. 
The proportion of the Ceatrifugal to the Centripetal 
Force, or gravity of any planet at its ſurface, is com- 
pounded of the Ratio which the Cube of the Semidi- 
ameter of the Planet hath to the cube of the diſtance 
of any of its Satellites from the center of that Planet ; 
and the Ratio which the ſquare of the Satellites Pe- 
riodick time hath to the ſquaies of the Periodick time 
ef the Planet's revolution. Thus fer inflance the :{i/tance 
of Jupiter's outermoſt Satellite being 253 Semidiameters 
68308 of Jupiter, and its period 16 days, 16 hours, 32 minutes, 

er 24032 minutes, and Fupiter's revolution 526 minutes; 
1591 we ball find the gravity in Jupiter's ſurface to be 16 his 
1595 Centrifugal Force in his Equator, 65 1 10 9. 96, 
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its (ide, particularly in this matter, that ad. 
mitting of it here, we ſhall diſcover another 
admirable work of the creation, and that is, 
the preventing the evagation of the Planets, 
and the accurate retaining them within the due 
bounds of their orbits. That this is done by 
gravity, and that gravity and motion ſolve in 
the moſt complete manner, all the Phaenomena 
of the planetary motions both primary and ſe 
condary, is abundantly made out by the won 
derful ſagacity of the great Sir Iſaac Newton; 
as may be ſeen in his Principia. 

But before I come to the particular agency 
of gravity, it will be neceſſary to premiſe 
ſomething concerning its nature, and ſome of 
its properties, viz. That gravity is not ter 
minated at the ſurface, but reaches to the ve- 
ry center, and is extended to immenſe diſtances 
all round the centers of all the globes: By 
which means, the celeſtial bodies are enabled 
to have ſyſtems of leſſer globes revolving x 
bout them. For had the force of gravity de 
termined at, or near the ſurface (as it might 


have done, if intended only for the conſeryati 


on of the globes) in this cafe, all the bodies 
that were put in motion, and that were to pals 
at ſome diſtance from them, would move ot 
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in a ſtrait not curved line, and be loſt in the 
"i great abyſs of ſpace. But the all-wiſe CREA- 
BE TOR hath, in his firſt production of matter, 
beſtowed upon it ſuch a property, as that e- 
FF very particle thereof hath a tendency towards 
every other particle. From whence it comes 
to paſs that every body hatha Gravitating Pows- 
er according to the ſolid content, or real quan- 
tity of its matter, and not according to its ſuper- 
ficies, or extenſion. 

And this gravity of all bodies is obſerved, 
manifeſtly to decreaſe in proportion of the 
J quare of their diſtances reciprocally ; that is, 
at twice their diſtance the force is but one 
fourth of what it was at a ſingle diſtance; and 
but a ninth, at thrice the diſtance, &c. 

That this is ſo, is abundantly proved by 
the laſt commended Author; who by eſta- 
bliſning this one principle in Philoſophy, hath 
fully explain'd the ſyſtem of the world, ſo far 
s relates to us, and to all the reſt of the Pla- 
nets, that regard the Sun as a center, both 
gh primary and ſecondary, 

What the cauſe of Gravityi s, Sir Iſaac 
Newton doth not pretend to aſſign, his deſign 
* deing not to engage W in framing hypo- 
| 2 
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theſes, but to explain the Phaenomena by ex. N fe 
periments only, and to raiſe his noble ſuper. 
ſtructure upon them. And therefore although Ri 
the matters of fact, and the final cauſcs are 
evident, I will not venture to ſay how it come; 
to paſs, that bodies act at ſuch immenſe dif ay 
tances upon one another; but chuſe rather to 
acquieſce in adoring the wiſdom and power of 
the GREAT AUTHOR of all things, who 
hath inſpirited the materials of which the world 
conſiſts, with fuch an active quality, as ſcrves 
not only to preſerve the gloves themſelves 
entire, but to enable them to revolve about rid 
their luminous center (from whence they n 
- have their light and heat) in orbs that are Hi. 
the moſt commodious, and alſo fixt and per: Ko 
manent. 

Having thus premiſed what was neceſſary 
for the underſtanding the nature and proper: 
ties of gravity, J ſhall proceed to conſider 1ts 
agency in the planetary motions. And here 
ue have divers things, which plainly demon 
ſtrate theſe motions to be no matters of chance, I., 
but the works of an infinitely kind, as well 28 
omnipotent and all wife Agent. 

I have already in Book 4. Chap. 2. taken 
notice, of the motion of the Planets, being NH 
made, not in lines tending from the center to 
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me circumference, or very obliquely thereto, 
„bat acroſs, or nearly perpendicular to the 
Ni. Alſo that the motions, and orbits of 
the Planets, do not tend contrary ways, or in- 
Wtcrfere with one another. T hat therefore 
which I ſhall ſpcak of here, concerning the 
planetary motions being the work of God, 
will be only ſo far as gravity is therein con- 
o Wcerned. And, 

a 1. It was a very notable proviſion to pre- 
ent the evagation of the Planets, and to keep 
dem within their due and proper bounds, to 
bridle and detain them with gravity, as with 
o many reins and bridles. For as the natu- - 
real tendency of all impreſt motion is in ſtrait 
lines, ſo when motion was given to the Pla- 
nets, this motion (altho' as I ſaid it was arti- 
cially made, perpendicularly to the Rad, 
yet) would carry them quite away in their 
agents, ſo that they would never return a- 
nin, But being thus detained by gravity, a- 
other admirable proviſion is that, 2. They 
re moved in orbs: Which orbs are formed of 
i motion compounded of this rectilincar im- 
uſe, impreſt upon the Planets, and the ten- 
ency of their gravity to the centers. In 
"> Fiich motion a third thing very remarkable 


I 3 
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is, That the impulſe or velocity which is im N. 
parted by the firſt mover to every Planet, ty 
and the gravity of each Planet, are ſo nearly of 
equal to what is required to make a body de. th 
{cribe a circle, that the orbits of the Planets 

are not very eccentrical, but nearly circular. th 
As is particularly remarkable in Venus, and I ch 
the earth; and more eſpecially in the whole bu 
ſyſtem of Jupiter's ſatellites. And an adm: th 
rable work this is. For ſhould the velocity th 
of any Planet be double to what would make or 
It move in a cirele, the Planet would go away of 
in infinitum, without ever returning again ini {y 
any orb whatſoever. Or ſhould one half of the an 
velocity be taken away, the Planet would de to 
ſcend obliquely towards the Sun, until it be it 
came four times nearer the Sun than before; 
and then aſcend again to its former place, de 
ſcribing a very eccentrical orb. And by aſcending 
and deſcending alternately, it would be heated 
ſixteen times more at one time than another 
Which uneven heat would make the Planet unf 
for habitation. And the ſame thing would har 
pen, if the determination of its motion ſhould 
be altered, ſo as to become very oblique tc 
the Radius, drawn from the Planet to the Su 
But theſe things being accurately adjuſted and 
contempered, make the whole ſyſtem to be 
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Vork of incomparable convenience and beau- 

t ty ; a work the beſt contrived for the benefit 

yo the world's inhabitants, and to ſet forth 

e che curioſity and {kill of the infinite Workman, 

It is manifeſt therefore that the ſyſtem of 
. MW the Planets is not to be reckon'd a matter of 
it chance or a thing owing to a neceſſity of nature, 

le but the work of a kind and wiſe agent. And 
that this is ſo, will be farther manifeſt from 

the caſe of Comets, whoſe motions, directi- 
ons and orbs being utterly different from thoſe 
of the Planets, demonſtrate the Planetary 
in fyſtem to have been modelled by counſel, 
hell and not by a neceſſity of nature, or left 
to chance, For as for the motion of Comets, 
be it is ſo far from being always the ſame way, 
rei that they move ſometimes contrary to one a- 
nother. And as for their planes and directions, 
ling they lie every way. And as for their orbs, 
edi they are exccedingly eccentrical. And by 
her] the bye, this eccentricity is an admirable con- 
nfl trivance of the CREATOR, to prevent the 
ap Comets from diſturbing either the Planets, or 
ui one another, by their mutual attractions. For 
e u by this means, they have a large and ſufficient 
room to revolve in; and by aſcending to very 
andi great heights, above the ſyſtem of the Planets, 
and ſpending almoſt all their time in the re- 
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mote regions of the univerſe, at vaſt diſtances 
both from the Planets, and from one another, 
they do not incommode either the Planets, or 
themſelves; as otherwiſe they would have 
done, ſhould they have moved in the fame 
plane with the Planets, For had they done 
ſo, they would have been apt ſometimes to 
have come too ncar the Planets, and have dif: 
turbed their motions, and perhaps have daſhed 
upon them alſo. But all theſe circumſtances 
are ſo well achuited, and fo wilely regulated 
by the Divine Providence, that the ſyſtem 
could not have been better contrived, either for 
convenience or beauty. 

And now upon this highly probable, I 
might ſay phyſically certain theory, of gravity 
acting in the motion of the globes, we have 
another exquiſite nicety, in the works of 
the creation, that juſtly deſerves the great: 
eſt admiration and praiſe ; that among ſo many 
immenſe, moving maſſes, they ſhould all ob- 
ſerve their due bounds, keep the moſt proper 
paths appointed for their convenience and 
good, and at all times anſwer the great ends 
to which they miniſter in the creation. Par. 
ticularly that the habitable globes ſhould al 
ways remain at ſuch due diſtances, and move 
in ſuch proper orbits, as are beſt for them, 
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And that the Comets too, ſhould at the fare 
tine paſs in paths utterly different, but yet 
ſuch, in all probability, as may render them 
allo of very great uſe to ſome or other parts 
of the world ; whethcr we look upon them as 
places of torment (as hath been ſaid) or bo- 
dics appointed for the refreſhment and recru:t 
of the fun, or any of his Planets, as Sir 
Iſaae Newton conjectureth in his Princip. L. 
3. Prop. 41 & 42. 

And now from the confideration of what I 
have ſhewn in this ſixth Book, to be eicher 
highly probable, or very certain, concerning 
gravity, we have another manifeſt demonſtra- 
tion of the infinite CRE \' TOR's wiſdom and 
care, and another cogent argument to excite 
the higheſt vencration and praiſe in is creas 


tures. 
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Of the Proviſion made for LI Hr and HEAT 
throughout the UNIVERSE. 


Gul I. 


Of the Light and Heat of the fat Stars and 
S U N. 


S light and heat are two of the moſt uſe: 

ful things in the univerſe, ſo the inf. 
nitely wiſe and kind CREATOR hath made 
an excellent proviſion for theſe things; in all 
probability, for every globe throughout the 
univerſe, but particularly for thoſe of our own 
ſyſtem, For it is very manifeſt, that every 
globe we ſee, doth ſhine with its own native, 
or with borrowed light. Even all thoſe im- 
menſe bodies at the greateſt diſtance from us, 
the fixt ſtars, which I have before ſaid, are 
probably ſo many ſuns, it is light they mani. 
feſtly dart as far as to our ſo diſtant globe, as 
well as what they emit for the enlightening, 


warming, and cheriſhing their own reſpecuve 
Planets, 


— 
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But 1 ſhall forbear to launch out into thoſe 
conjectural matters, and ſhall come nearer 
home, into our own ſyſtem, where we have 
enough to entertain our eye, to captivate our 
thoughts, and to excite our higheſt admiration 
of theſe magnificent works of God ; whether 
we ſurvey the great fountain it ſelf of our light 
and heat, the Sun, 1ts due poſition, and its 
wonderful uſe to its Planets ; and the incom- 
parable proviſions that are made to ſupply its 
abſence and greater diſtances from them. 

And in the firſt place, as to the Sun it ſelf; 
what power is there that the moſt extravagant 
fancy can imagine to it ſelf, that could ever 
be able to make ſo prodigious a mals of fire as 
the Sun is, but only the power of God's Al. 
mighty hand? A body of ſo immenſe a bulk, as 
I have ſhewn it is, and of ſuch an exceſſive 
heat, that no greater a number of its rays, 
than what fall within the compaſs of a two or 


"WY three inch burning glaſs, ſhall actually burn; 
5 and what fall within the compaſs of not many 
"Wl feet, ſhall far exceedethe ſtrongeſt culinary 
ke in the earth: As is manifeſt from its almoſt 
as Wl: wy 
Inſtantaneous burning and vitrifying the moſt 
, obdurate, incombuſtible bodies, ſuch as not on- 


ly green wood, and white bodies, but alſo 
ſtones, bricks, metals, yea gold it ſelf (che 


* 


116 Light and Heat of the Sun. Book VII. 


hardeſt of all metals to be wrought upon by 
fire) which yet is melted down in a few mi. 
nures (a) 

Thus the infinite power and wiſdom of 
GOD, appear in the appointment and make 
of that immenſe body of fire, the Sun; a maß 7 
wonderful, and worthy of its Maker, whether 
we conſider its immenſity, its exceſſive heat, 
or its abſolute neceſſity, and great uſe to us 
and to all che reſt of its ſyſtem, But we ſhall / 


(a) The famous burning Concave at Lyons, of 30 in 
ches Diameter, and others in France and Germany, Mer 
greater breadths, have been celebrated for their feats nM fro 
burning, calcining and vitrifying, both metallic and tha 
b:dies. But 1 queſtion whether any of them have cant Pl: 
up to the Burning laſirument contrived by and made firM the 
Sir 1/aac Newton, and by him freſented to the Royal Si 
ciety. It confiſts of 7 concave failed glaſſes, each 
them 12 inches diameter, which are all ſo placed, as H the 
have their Fc! concur in one point. By which means ihe of 
heat is 72 increaſed, as in u ſurpriſing manner, 1 fer- 
form the feats here mentioned, and many others ſurpaſſing of 
them. 

Having mentioned theſe Burning Concaves, it may be 
8/ uſe on ſeoeral occaſions, and particularly for the cheap 
trying of experiments, ts take notice of what was relite 
4% me by a Perſian of very high Quality: Io doing u 
the honour to talk with me about ſuch Concaves, told ni 
that in Germany one Mr, Czhernhauſen, a Sileſian Ce for 
tleman, made divers very large Concaves with Palle. 
board, which were covered over with a kind of Pate? 
Foil, that+flrongly reflected the Sun's Rays, But whdl ſide 
their fuer wes, be aid not ſee. 
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find yet farther evicences of the great CREA 
TOR's work in the following chapter, 


r 


Of the due Poſition and Diſtance of the Sun 


and its Planets, 


S the infinite power and wiſdom of God 

appears in the appointment and mals 

of the Sun, according to the preceeding chap- 

ter; ſo in this I ſhall demonſtrate the fame, 

from the due poſition of the Sun among his 

Planers, and his due diſtance from each ct 
them. 

Now here we may take it for granted, that 
the Sun is the fountain of the light and heat 
of all the Planets, not only of the earth, but 
of the other Planets, that move either about 
the Sun, or the earth. But whether the Sun 
be placed in the center of its fyſtem, or the 
earth be ſo, is of no great conſequence here to 
enquire. But I have all along ſuppoſed the 
former to be the moſt probable hypotheſis, 
and it ſeems to be ſtill more fo, from the con- 


u ſderation we are now upon, concerning the 
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community of its light and heat to all the 
Planets. For ſince it is manifeſt, that wha 
light and heat the Planets have, they recein 
from the Sun, it is far more likely that thi 
their fountain of light, and heat, is placed in 
the common center of them, and that they 
move round about it rather than it about 
them. 

But be it ſo, or not ſo, it is however very 
certain,that all the Planets are placed at ſuch a 
due and proper diſtance from the Sun, that 
they receive the beneficial rays thereof, in a due 
manner and proportion. There is no great 
reaſon to doubt of this, among the Planet 
that are at greater or leſſer diſtanèes from the 
Sun than we, becauſe we find a noble and 
ſolemn apparatus, anſwerable to their diſtan 
ces from the Sun; which I intend to ſpeak of 
hereafter. But as for our own terraqueou 
globe, we have ſufficient ſignals of the great 
care and counſel, that have been uſed in the 
due poſition, and diſtance thereof from ths 
Sun. For as to its poſition to the Sun, I have 
heretofore ſhewn,that by the inclination of it 
axis, and its diurnal and periodical revolutions 
all parts have a due ſhare of light and hea 
And as for its diſtance, it is ſuch, as not on 
ly prevents the danger of its interfering vi 
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the other globes, as J have formerly obſerv- 
ed. but alſo it is duly adjuſted to the denſity of 
the earth and waters, and to the make and tem- 
per of our bodies, and of all other things here 
below. Had we been much nearer the Sun, our 
world would have been burnt up, and waſted; 
the waters, in the firſt place, would have all been 
turned into vapours, and dried up; vegetation 
have ſoon ceaſed, and all things would have 
ſoon been waſted, if not burnt and conſumed. 
Or had we been not at ſo very great a diſtance, 
but only a little nearer the Sun, tlian now we 
are, as ſuppoſe a few thouſand of miles, till 


cu the heat would be as the ſquare of the (a) 


diſtance; and confequently too great, if not 
for the Polar, yet for the Equatorial parts. 


And on the contrary, had we been ſet at a 


greater diſtance from the Sun, ſo would the 


Vun's heat have been abated, in proportion to 


the ſquare of that diſtance. And in this caſe 
if the diſtance had been very great, we and 
all things muſt have been perpetually frozen 
up; or if it had been not fo great, the world 
would have ſuffered by cold, the Polar at 
leaſt, if the Equatorial parts could have ei- 
caped. 

K 2 

(a) Newton, Princip. p. 466. 
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And in this cafe, when our globe ſhould 
thus be parched up with everlaſting heat, c 
be everlaſtingly frozen with exceſſive cold; 
inſtead of an habitable, pleaſant, and comfor- 
table world, it muſt become a defart, a place 
of irk ſomneſs, miſery, and everlaſting puniſh. 
ment. But the great CREATOR having 6 
wiſely, and indulgently, ordered the diſtance 
between the earth and Sun, the Sun's light and 
heat are incomparably accommodated to the 
ſtate and remper of all things here below, and 
our world is well fitted for habitation, well 
provided with every thing that may miniſter" 
to the ſupport, the comfort and pleaſure of is 
inhabitants. By choſe indulgent rays, all 
things are enlightened, and we, and all the 
reſt of the animal kingdom, are enabled u. 
diſpatch our buſineſs, to ſeek and provide our 
food, and to paſs from place to place, as our 
occaſion or pleaſure lead us. By its cheriſh 
ing beams all things are warmed and comforW 
ted, vapours, in ſome meaſure, made to riſe 
for the forming of clouds and rain ; trees 
and plants are enabled thereby to put on. 
their verdure and gaiety, and to yield us the “ 
benefit and pleaſure of their grain and fruit, 
By the preſence of this great fountain of light 
and heat, we and even nature too, is awake 
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and excited; and by its abſence, grows tor- 
pid and dull: Its abſence by night, diſpoſes 
J to reſt and ſleep; and even vegetables too 
hut up their flowers then (b), and in a man- 
oer betake themſelves to reſt: And its ab- 
N ence in winter, how doth it change the whole 
pM face of nature, diveſt vegetables of their gay 
attire, force animals to places of ſhelter and 
afeguard, and give an aſpect of melancholy 
and horror to all things! 

Thus it is manifeſt how wiſely and indul- 
gently the great CREA TOR hath provided 
for the good of our planet, by fo critically 
adjuſting its poſition to, and its diſtance from 
e Sun, to the ſtate and temper of it, and 
ll things thereon, And although the reſt of 
ie planets encompaſſing the Sun, are ſome 
them near to, ſome of them farther from ir, 
et there is no great queſtion to be made, but 


ll Ne ſame wiſe Contriver hath made as good a 
{viſion for them as for us, either by con- 
iſe Nenpering their denſity to their diſtance from 
oc; Ne Sun, or by ſome other the wiſeſt and beſt 


ourſe; as we have very juſt reaſon to ſuſ . 
xt, from that grand and ſolemn apparatus 
K Q-5! 2 O29 E 


6) See Pnſer ua ber 0. N 1% 
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I ſhall ſpeak of, of ſecondary planets. Which 
leads me to conſider the proviſions made for 
the ſupply of the Sun's abſence, and its greaz 
er diſtanee. | 


G HAP. III. | to 


The N. eceſſity of Light, and the roo ſon fr MY ar 
it by the edn. p 1 2 


Erox E I come to the other planets, t ni 
# will be convenient to conſider how the I ;; 
Sun's abſence is ſupplied here upon the earth, MW f- 
as alſo,probably,how it is ſupplied in her com or 
comitant the Moon, | in 

And firſt as to the earth. Of ſuch abſo 4 
tute neceſſity 18 light, (not to mention heat) m 
that our world could not well be in the leaſti ©, 


utterly without it, becauſe if there ſhould be fi 


utter, abſolute darkneſs (beſides the great in ¶ ar 


conveniencies it might bring 10 vegetables, er 
minerals, and every other ſuch like part of 
the creation, beſudes this I ſay) it would cer 


rainly put animals under an abſolute ineapaci¶ i. 
ty of performing their moſt neceſſiry buſineſ ' 
and acting in that office which the Divine Pio «; 
vidence hath appbinted them, although o 


— 


22 8 SI 


47 


Chap. 3. | Proviſion for Light, &. 12 3 
greateſt uſe to themſelves, or the reſt of the 
world. Men, for inſtance, whoſe buſineſs 
and occafions oftentimes neceſlitate them to 
borrow a part of the night; and all other ani- 
mals, particularly ſach whoſe ſafety, or tem- 
per, or conſtitution of parts (as of their eye, 
for inſtance, or ſome ther parts) confine 
them to their dens, and places of retirement 
and reſt by day, and are therefore in courſe 
compelled to ſeek their food, and wander about 
on their molt neceſſary occaſions of life by 
night; all theſe, 1 ſay, would at once be cut 
off from one of the grand benefits of life, 
from acting that part they bear in the creati- 
on, during ſuch time as they ſhould be pur 
mto abſolute darkneſs. But to prevent this, 
the infinitely wife Contriver of the world hath 
made divers admirable proviſions, both in our 
own, and the other planets too. One provi- 
fon which he hath made in our own globe, 
and I might add that of the Moon alfo, is by 
encompaſſing both with an atmoſphere (a), 


(a) Mr. Huygens in his Coſmotheor. p. 115 concludes 
the Moon t» have m1 air or atmoſphere, becauſe we ſee 
its limb fo clearly and accurately defined, and becauſe he 
thought there are no ſeas or rivers in the Moon. But 
he was miſtaken both in his concluſion and part of hit pre- 
miles, For in the Solar Eclipſe May 1. 1706, which 
in Switzerlaxd was total, they could maniſe}tly perceive 
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which among other grand uſes, miniſters very 
much to the propagation of light, partly by 
reflecting the rays of light to our eyes, and 
partly by refracting them, fo as to make them 
viſible and uſeful to us, when otherwiſe they 
would not appear. Hence that whiteneſs and 
brightneſs (b) obſervable in the air by day; 
and hence the twi-light, when the Sun is hid- 
den under the horizon. The like to which 
is obſervable in the Moon alſo, in that ſecon- 
dary, ruſty light which is ſeen in her ecliples, 
and before and after her quarters. 


the Man's atm:ſphere, at may be ſeen in the accounts 
given in Phi'cf. Tranſ. No. 306. And ſince that, in 
the laſt total Eclipſe of the Sun, April 22. 1715. ihe 
Moon's atmcſphere was very diſcernible, appearing in 
the form of a curizus ring of vapours encompaſſing the 
Moon all the time of total darkneſs. Of \ which ſee ile 
accounts, in the Philof. Tranſ.. and Mr. Whifton's. 
(b) See Phy/ico-Theol, B. 1. C. 1. Mie 12. 


6 


Eu IV, 


The great Uſefulneſs of the Moon, and the 
mutual beneficial Returns which the Globes 
make to one another, 


Avix d ſhewn the abſolute neceſſity 

of light, and the ſupply thereof by 
umoſpheres; let us next ſpeak of the prin- 
cipal proviſion made for that, and for ſupply- 
ing the Sun's abſence, and that is by the Mon 
and Stars, which as Moſes faith (a) rule the 
ght, as the greater light, the Sun, doth rule 
the day. What influences theſe celeſtial bo- 
lies may have here below, in the bodies of 
men, and other animals, or among vegetables, 
follils, or in any of the grand works of Na- 
ture, is hard to determine, although vainly 
pretended unto by the judicial Aſtrologers: 
but yet ſome things there are, whoſe periods 
and criſes ſo ſtrictly obſerve the courſes of the 
bun, eſpecially of the Moon, that on the o- 
ther hand, it is hard to deny the influences of 
theſe bodies here below. The tides particus _ 
arly have all along ſo conſtantly obſerved the 


(a) Gen, i. 16. 
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courſes of the Moon, that in all ages they have 
been ſuſpected to be cauſed and governed by 
that planet: and if the ſtories of Pliny (b), 
Ariſtotle, and others of the ancients be true, 
it is by her influence, that the bodies of oyſters 
and otherſhell-fiſh are increaſed and diminiſhed; 
that the maſs of man's blood is fo alſo; that 
the humours are reſolved and attracted, that 
the dead bodies of beaſts are corrupred ; that 
all animals expire at the time of ebb, parti 
cularly man; that the ſea purgeth ir ſelf of 
filch every full moon which gave occaſion to 
the fable of the Sun's having his ſtable about 
M:ſſina and Milazzo; and divers other ſuch 
like conceits, which thoſe authors name, too 
many, and too improbable, to deſerve to be 
_ reckoned up in this place. 


But whatever influences the Moon may have 


upon things here below, whatever her concern 
may be in any tranſaction of nature, or any 
ether office of the creation, it is however very 
certain that her Light, Eclipſes, Monthly Re. 
volutions, and Latitude, or vagations towards 
our poles; are of great uſe to us. 

By her light, to which 1 may add that of 
the /ars, we and the reſt of the creatures are 


(by Plin. Net. Hiſt, I. 2. c. 41, 98, 99, 101. 
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able to protract our day at pleaſure, to £0 
hither and thither, as our occaſions call, and 
to diſpatch many of our affairs by night, or 
to betake ourſelves to repoſe and reit, to 
which, according to Pliny (c), the Moon doth 
naturally incline us. 

As to the Eclipſes, whether of Sun or Moor, 
they have their excellent uſes too. The aſtro- 
nomer applies them to conſiderable ſervices in 
„his way; and the geographer makes them no 
leſs uſeful inhis; the chronologer is enabled by 
them to amend h'3 counts of time, even or 
the moſt ancient days, and ſo down through 
all ages; and the mariner too can make them 
ſerviceable to his purpoſe, to diſcover hi; 
longitude, to correct his account at ſea, and 
thereby make himlelf more ſecure and ſafe 
in the untrodden paths of the deep. 

So for the Monthly Revolutions of the 


variations of the tides, and perhaps cauſing 
ſome ſuch revolutions too in the humours and 
bodies of animals, and in the works of nature; 
beſides this 1 ſay, they are manifeſtly of ex- 


of c) Ferant Lunae foemineum ac molle Sidus, atque 
are nocturnum, ſolvere humorem, et trahere, non auterrce, 
d manife ſtum eſſe quod Somno ſopitis torporem 
contractum in caput revocet. Plin. L. 2. cap. 101. 


Moon, beſides the uſes they have in the daily 
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cellent uſe in the diviſions of time, in mea. 
ſuring out our months, as the Sun doth our 
days and years, according to that appoint 
ment of the Creator. Gen, i. 14. And 0 
« God ſaid, let there be lights in the firma. 
ment of the heaven, to divide the day from 
«« the night; and let them be for ſigns, and f 
« for ſeaſons, and for days and for years” I. 
And laſtly as to the Lunar Latitude, or 
progreſſes towards our poles, beſides the uſe p 
hereof to the preventing the too frequent E. 4 
clipſes of the Sun and Moon, thoſe vagations 
are of great uſe to the polar parts of the world, 
in affording them a longer, as allo a ſtronger 
and better light, than if the rays fell more 
oblique: which muſt needs be a very great 
comfort, and of wonderful ſervice to the inha- 
bitants of thoſe forlorn parts, in their long and 
tedious nights, of ſome days, yea ſome months 
lengths: to men, to enable them to diſpatch 
ſuch of their affairs as are of perpetual and 
conſtant neceſſity; and to other animals of the We 
air, land, or waters, to enable them, with 
greater eaſe and pleaſure, to get their food, 
and paſs where their pleaſure leads them. 
Thus the great CREATOR hath made the I (d 
Moon tobe of admirable uſe to our earth, And 
ſo wiſely hath he contrived his works, that 
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they are mutually ſerviceable to one another, 

ſo that what good ſervices one doth, the other 

as readily returneth again. Thus as the Moon 
is a Moon to us, ſo the earth is with great rea- 
ſon concluded by the philoſophers, to be a 
Moon to the Moon; not indeed a ſecondary 
planet moving periodically about her, but 
„uch a planet, as reflects the light of the Sun 
to her, and perhaps makes ſuch like returns of 
influx, as I faid the earth receives from her. 
For it is not to be doubted, if the earth re- 
lects light, and gravitates to the Mcon, as 
vell as the Moon to the earth (which is high- 
ly probable) but that there is a mutual inter- 
courſe, and return of their influences and good 
offices. And this is ſtill more probable from 
eat tze likeneſs diſcernible between the earth and 


b Ide Moon, which is a ſtrong preſumption that 
- he Moon may have the ſame occaſions for the 
Ins 


earth, as the earth for her. For that ſhe is 
n opake body, and that her ſurface is covered 
n ſome meaſure with hills and valleys, is ma- 
feſt beyond all doubt to our eye (d) as I ſaid 
fore; And that ſhe hath an atmoſphere, is 
| 


(d) See Bok 5. Chap. 2. Note e 
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. refle& light unto us, and ſome of them a light 


All the Globes Chap. 5. 


what hath been not long ſince (e) diſcovered: 
And that there are large oceans and collections 
of water is what I have before made probable 
(f). And therefore agreeing thus in conſtitutj- 
on and make, their occaſions for, and influences 
upon each other are in all probability mutual, 
and much the ſame. 

And after this manner the infinitely iſ 
Contriver of the univerſe ſeems to have tranſ 
acted throughout that immenſe ſpace, by mak: 
ing all the ſeveral globes uſeful to one ano 
ther. I hus all the Planets of our ſolar ſyf 
tem are ofconſiderable uſe to us, all of them 


| 
l 
I 
f 
b 
0 
re 
at 
th 


ſo bright and ſtrong (as particularly Venus and 
Jupiter) that they are a good ſupply of the 
Moon's abſence in the night, as well as the 
Sun's. Nay the very ſecondaries (which [ 
ſhall ſhew are of greater uſe to their primary 
Planets) have their uſes too amongſt us; not 
only as being evident demonſtrations of the 
great works of God, but alſo in miniſtring te 
the diſcovery of the longitude of the moſt di 


ami 
tant places upon the earth. So for the alto b 
ſtars, which I have before ſhewn to be (pro a no 
bably) ſo many Suns, miniſtring to as mani T0 
in th 


(e) See before, Chap. 3. Note a. h 
(f) Book 5. Ch. 4. Note a, as alſo the Preface. 
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ſyſtems of the Planets; it is certain they are 
of gteat uſe to us in ſupplying the abſence of 
the Sun and Moon by night. And there is 
no great doubt to be made, but that the like 
returns are made to them, and their ſyſtems 
by our Sun. So that here we have an admirable 
oeconomy obſervable throughout all the viſible 
regions of the univerſe, in the mutual aſſiſt- 
ances, and returns, which one globe affords 
the other, even at the greateſt diſtance. 


S1 V. 


Of the Moons, or ſecondary Planets in gene- 
ral, which are obſerved about ſome of thz 
primary Planets, 5 


AVING taken a view of the methods 

which are uſed for the accommodating 
the earth with light and heat, let us caſt our 
eye to the reſt of our Solar ſyſtem, and ex- 
amine whether any thing of the like kind is 


Joo be found there. And here we ſhall find 


ano leſs admirable ſcene of the great CREA- 
TOR's care and wiſdom, than we diſcovered 


in the earth and Moon. In Mars indeed, we 
L 2 
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122 Proviſion for light Book VII 
can diſcern a great ſimilitude with the earth, 


in its opacity and ſpots, but we have not yet 
been able to perceive any attendance of Moom;, 
as in the other ſuperior Planets; not ſo much 
probably becauſe there are none, but becauſe 
they are ſmall, or they refle& a weak light and 


are at a great diſtance from us, and as for Ve. 


nus and Mercury, there may be no decaſion 


for any attendants, by reaſon of their proxi- 


mity to the Sun. But in the two higheſt, 
or more diſtant Planets, Jupiter and Saturn, 
we have a very noble, and entertaining ſcene 
of the CREATOR's glory. For whereas 
thoſe two Planets are at a much greater dif- 
tance, than any of the other Planets, from 
their fountain of light and heat, the Sun; and 
as conſequently their heat and light are abated 
in proportion to the ſquare of their diſtances; 
ſo to make them amends, they are ſurround- 
ed with a more grand retinue, of ſecondary 
Planets, or Moons; Jupiter with four, Ss. 
turn with five, as it is imagined, and probably 
more (a). 

(a) Mr. Huygens in his Coſmotheor. p. 99. give 
this account of the diſcovery of the Satellites of Jupiler 


and Saturn, That it is well known the diſcovery of 


the Circumjovials is owing to Galilaeo ; that the bright- 
eſt, and the uttermoſt Circumſaturnial he happened to 
ſee with a 12 foot glaſs in the year 1665; that the 
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And an admirable remedy this is, not on- 
i ly for the great diſtance of theſe two Planets 
from the Sun, but alſo for the tardity of the 
periodick motion in their reſpective orbits. 
0 For whereas Saturn revolves round the Sun 
ai but once in near thirty years, and Jupiter 
but once in near twelve, it comes to paſt that 
the places near the two poles of thoſe Planets, 
have a night of near fifteen years in Saturn,” 
and fix in Jupiter, ſuppoſing their axes in- 
clined to the planes of their orbits, as it is 
in our own globe. But ſuppoſing (as it is 
imagined) that their axes are not ſo much in- 
clined, and that their days and nights, their 
winters and ſummers, are nearly equal; in this 
nd reſpe&, the caſe would be worſe than in the 
tell long nights, in the other caſe: but in both 


reſt are owing to Caſſini, who firſt ſaw them with a 
d- I glaſs of Campani's grinding, of 36 feet, and after- 
aryl vards with one of as many feet above an hundred. 
ga- Lt the third and fifth, Caſhniſhewed him in 167 2. 
and afterwards oftner. That Caſſini acquainted him, 

bly by letter afterwards, with his diſcovery of the firſt 
and ſecond in 1684. That the two laſt are not eaſi- 
ly diſcerned, and he cannot ſay he ever ſaw them. 
That beſides theſe five, he ſuſpects there may be one 
Ia more lye concealed. Of which ſee Chap. 7. fol- 

7 .f ving. 


d to L 3 


124 The Seaſons in Jupiler. Book VII. 
caſes, the polar parts of both thoſe Planets, I ea 
would be diſmal regions of darkneſs, when gl 
fo long detained from the kindly viſits of the I ar 
Sun. But an admirable remedy is found, and Il vi 
a glorious ſcene of the great CREATOR's I is 
works appears therein, as will be manifeſt by hi 
conſidering particulars in each of thoſe two ff th 


ſuperior Planets. w. 
| ar 


CHAT. VL = 
Of Jupiters Moons, Days, and Seaſons. 


ia ſpeaking concerning the ſuperior Planets 
in particular, I ſhall begin with Jupiter. 
The diſtance of this Planet from the Sun, is 
reckoned to be 343 millions of miles farther 
from the Sun than we are; and by that means, 
the Sun's light and heat are 27 times leſs there 
than with us, and its apparent diameter, five 
times leſs (b). And conſidering how vaſt a 
globe Jupiter is, having its ſuperficies 100 
times, yea, (according to Mr. Huygens” com; 6 
putations) 400 times bigger than that of the I at 


(b) Gregorii Aſtron. L. 6. Prop. 5. Mr. Huygent 
makes the light and heat but 25 times leſs, and tk & 
apparent diameter 5 times, Coſmoth. p. 103. 


Chap. 6. Jupiters Moons. 135 
earth; in this caſe, what a vaſt tract of that 
globe muſt needs lie in profound darkneſs, 
and deſolation, had no remedy been pro- 
vided! But there are divers provided. One 
is by the frequent rotations of Jupiter round 
his own axis; which being performed in leſs 
than 10 hours, it comes to paſs, that what is 
wanting in the ſtrength, and degree of light 
and heat, is compenſated by the frequent re- 
turns thereof, 

The other remedy is by the increaſe of the 
number of Moons about Jupiter, who is at- 
tended (as I ſaid) with four, as we who are 
nearer the Sun, are with one. Concerni 
SF which theſe four things are remarkable. 
of 1, Their bulk, which in all probability, 
Wis not in any of them leſs than our earth, as 
er the moſt ingenious Mr. Huygens concludes (c) 
7s, from their ſhade upon Jupiter's diſk, By 
Ic which partly it is that, 
ve 2. They reflect fo ſtrong, briſk, and vivid 


G.. 


ta. light, as appears very illuſtrious, and en- 
© tertaining, even to us at fo great a diſtance 
be from it: Which cannot but be very pleaſing 
the 


and comfortable to that Planet : Beſides the no 
leſs beneficial and friendly influences convey- 
ed therewith at the ſame time, 


(e) Coſmothear. p. 101. 


* , 
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3. Their due diſtances from Jupiter, and 
from one another; and their agreeable perio- 0 
{ 


dick revolutions, which I have formerly ob. 
ſerved (d) to be in the moſt exact mathematical * 
proportions. By the firſt of theſe, thoſe Satel 
lites eſcape all diſagreeable concourſes, and 


violent oppoſitions, and, in the moft kindly 5 
manner, ſend their influx to the Planet they FR 
wait upon: And by the latter, they are "4 
perpetually carrying about their light, and o <A 
ther benefits from place to place. For by the 6, 


motion of the innermoſt, round once in leſs . 
than two days; of the next in about 3 5 days;W = 
of the third in ſomewhat above a week; and 1 
of the outermoſt in near 17 days: By theſe ¶ ,. 
means, I ſay, it happens very ſeldom that... 
any part of Jupiter is at any time without the e 
preſence and attendance of one or more of 
thoſe {atelJites; but one is viſiting one part, 
whilſt another is attending another, and ano- 
ther another part, and Jupiter himſelf making 
ſpeedy returns and revolutions all the while. 0 
4. The laſt thing remarkable is the latitudes 
of Tupiter's Moons, or their progreſſes to- 
wards his poles, which are in a due proportt þ 
on to their diſtances and periods: as I have 
before ſhewn, B. 4. C. 5. 


(d) Book 4. Chap. 4. 


fre 


Chap. 7. The Seaſons in Fupiter, 137 
And as the latitudes of theſe ſatellites differ, 
according to their diſtances and periods; fo a- 
nother remarkable thing therein, is, that they 
ſhift their latitudes in longer or ſhorter times, 
according as their Jatitudes, or vagations to- 
wards the polar parts of Jupiter, are greater 
or leſſer. By which means, ſome are making 
their progreſſes towards Jupiter's poles one 
way, whilſt ſomeare wandering the other way, 
and ſome are ſtaying there a longer time, and 
ſome a leſſer and leſſer time. By which qua- 
druple variety of latitudes, and perpetual chang- 
ts of it, it comes to paſs, that thoſe large tracts 
towards the polar parts of that vaſt planet, have 
their due ſhare in the ligut, and kindly ſer- 
vices, of its four Moons, and are ſeldom 0 


"= 


never deprived * them. e - 


in VII. | + 


Of Saturn's Moons, Ring, Days, and Sea- 
ſons, 


H AVING ſeentheadmirable proviſion made 
for the remedying Jupiter s great diſtance 
from the Sun; let us, in the laſt place, take 
a view of Saturn; which is above 200 millions 


vw , 
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of Engliſh miles farther from the Sun than 
Jupiter, and near 700 millions of miles farther 
than is our earth. And here our glaſſes, as im- 
perfect as they are, have diſcovered ſo ſurpriz: 
ing an apparatus, that muſt needs ſtrike every 
one that views it with wonder and amazement, 

For, in the firſt place, inſtead of four ſa 
tellites or moons, as Jupiter hath, Saturn hath 
five, and probably more. Three of theſe 1 
my ſelf have ſeen with Mr. Huygens 120 
foot glaſs; but for want of a pole of ſufficient 
height to mount the glaſs high enough, I am 
not ſure I have ſeen any more, And beſides 
thoſe five, which others have ſeen; there is 
great reaſon to conclude there is a ſixth lying 
between the twooutermoſt, there being a larger 
ſpace between them, than is in proportion to 
what is found amongſt the reſt. And it is not 
improbable but rhat there are others alſo lying 
beyond the fifth, or the outermoſt, but become 
inviſible at ſo great a diſtance from us, by 
means of ſome obſcurity, ſuch as is obſervable 
in the outermoſt itſelf, which is never to 
be ſeen by us, but in the weſtern part of 
its orbit, as Mr, Huygens well obſerves (a), 


(a) The reafon why Saturn's fifth ſatellite appears 
not on the eaftern, but weſtern part of its orbit, Mr. 
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Theſe ſatellites we may reaſonably con- 
clude to be of a prodigious bulk, for the re- 
flecting of light, and for their other miniſtrati- 
ons to Saturn, becauſe otherwiſe they could 
not be ſeen at ſo great a diſtance as the earth; 
and particularly one of them (b) is of that 
magnitude, and its light ſo briſk and vivid, 
that it appears very illuſtrious through our 
longer glaſſes, and may be diſcerned with our 
ſnorter. 

As to the diſtances, the periods, and lati. 
tudes of thoſe ſatellites, they being conſentane- 
ous to what I have already taken notice of 
in Jupiter, 1 ſhall not inſiſt upon them, but 
paſs to another proviſion made for the great 
diſtance of that Planet; which is a thing ſo 
ſingular to Saturn, ſo unuſual in all the 


Huygens very ſagaciouſly, like himſelf, conjectures to be, 
becauſe this ſatellite, as the Moon death to the earth, 
always turns one and the ſame fide to Saturn, and be- 
cauſe this ſatellite hath, he imagines, only one part of 


its ſurface clear, and the greateſt part obſcure, and 


not able to reflect ſufficient light to us; therefore all the 
time that obſcure part is turned towards us (which is 
hilt the ſatellite is in the Eaſtern parts of its orbit) 
it diſappears : but in the Weſtern parts it appears, be- 
cauſe the bright fides lie towards us. Coſmoth. p. 118. 

(b) It is the fourth ſatellite, or outermoſt but one. 
called from its firſt diſcoverer, the Huygenian Satellite, 
that ir ſo viſible. 


the diameter of his ring will be 210265 ſuch 


* 
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C 
reſt of the creation, and ſo amazing, that i. ch 
is an evident and noble demonſtration of the n 


great CREATOR's art and care; and that 
is Saturn's ring. Concerning which theſe 
things are obſervable, ) 

1, The prodigious ſize of it, its great breadth 5 
and vaſt compaſs, this we may make a judy: * 
ment of, by comparing it with Saturn hirn ſelf. 


And ſuppoſing the diameter of Saturn to be, by 
as is before determined, 93451 Engliſh miles, * 
a 


miles, and its breadth about 29200 (c); an a. 
mazing arch to an eye placed in that Planet. 

2. The due and convenient diſtance of it 
from Saturn it ſelf; not cloſely adhering to 
it, becauſe that would annoy a large portion 
of Saturn's globe, by depriving it of the Sun's 
rays, but environing it about the diſtance of 
its breadth; by which means the Sun's light 
and heat are permitted to enter between the 
Planet and its ring, whilſt other rays are, at 


(c) Mr. Huygens in his Syſtema Saturn, p. 47. 
and Coſmotheor. p. 109. determines the diameter of ill by 
Saturn's ring to the diameter of Saturn, to be as 9 10 
4; and the breadth of the ring, and diſtance of the 
ring from Saturn's body, to be nearly equal, and ac- V 


cordingly theſe numbers are defined here. * 
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the ſame time, reflected upon the planet by 
the ring. 
3. The thickneſs of the ring, which is hard- 

ly, if at all perceivable by us; which is as 
1 benefit, as its edging ſhade would be 
an annoyance, was the ring thick, 
| 4. Its ſmoothneſs and aptitude to reflect 
ght and heat (d) is a wonderful convenience 
in it. Was it full of mountains and vallies, 
and I may add waters too, as in our earth, and 
probably the Moon likewiſe, the reflectiors 
would be too weak to render the ring viſible 
unto us, at ſo great a diſtance as we are; but 
perceiving its light to be ſo lively and ſtrong, 
as to render both itfelf, and Saturn very 
» MI illuſtrious, it is a demonſtration of the aptitude 
Hef its ſtructure, and ſmoothneſs for the reflecti- 
Jon of light and heat to the Planet it ſerves. 
FE 5. As the periodical revolutions of the earth 
are an excellent and providential contrivance, 
for thoſe uſeful and neceſſary mutations we 
7, have af the ſeaſons of the year, ſo no doubt 
but the ſame benefits accrue to thoſe revoluti- 
„Ions, which Saturn hath about the Sun. It is 


„e- viſible that as Saturn gh its place in its 


d) See Huygen. Syſt. Saturn. þ. 70. 
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orbit, ſo its ring receives a variety of aſ- 


pects (e) not only with reſpect to us, but to 


the Sun. Thus in one part of the orbit it 
appears with a (f) larger ellipſis, ſo as to ex- 
hibit a large ſpace between it and Saturn: in 
another part, with a leſſer, and ſo with a leſſer 
ellipſis, and ſometimes as only a ſlender ſtrait 
line, and ſometimes it is not viſible at all (g); 


(e) 5 14 or 15 years Saturn ring hath the 
fame face; appearing at one time with large open 
anſae, at another time with uo ring at all. Which ap- 
pearances is obtained by gentle progreſſes from the one 
to the other face. As, if” the anſae are the largeſt, 
they gradually diminiſh, until nd anſae or apertures 
are te be ſeen in the ring, ani at laſt no ring at all 
alſo, See Fig. 8. 

(f) This Mr. Huygens ſhows, is evhen Saturn | is 
29 and one half degrees in Gemini and Sagittary, 
This was the appearance it had in April 1708, and 
«which it auill again receive at the end f 1722 ; only 
avith this difference, that whereas the ring traverſed 
the upper or northerly part of Saturn's diſk in 1708, 
it doth now, and will for ſome years to rome, traverſe 
the lower or ſoutherly part thereef," as is repreſentes 

WE Fg. 2. << 

(g) Mr. Huygens ſhews that for about fix months 
before and after Saturn's being in 20 aud a half de- 
grees of Virgo and Piſces, ' the ring in not viſible, but 
Saturn apptars round, Syſt. Saturn. p. 59, 74 Oc 
And accordingly at this very time, there is no appear- 
ance of the ring, only a ſmall narrow lift or belt croſſeth 
the middle of Saturn's diſk, of a colour femenwhat a! dis 
ferent frost the reſt * Saturn's phaſe, and in the. place 
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alſo ſometimes one fide of the ring is en. 
lightened, and reflects light towards one part 
of Saturn, ſometimes the other enlightens a- 
hother part; and there is no doubt, but that 
as our earth has its ſeaſons, according to its 
poſition to the Sun, in its periodical motion 
in its orbit; ſo Saturn throughout his period, 
hath his ſeaſons, according unto his poſition 
to the Sun, and the various reflections of the 
ring upon the ſeveral parts of his globe (h). 
Theſe five things obſervable in Saturn's 
ring, we have pretty good aſſurance of, from 


ewhere the ring ſhould be. This appearance of Saturn 
is repreſented in Fig. 8. which is the appearance he 
bad through a very good 34 foot glaſs, at the latter end 
HF Octob. and beginning of Nov. _— year 1714. 
But a little before this, viz. on Sept. 26. I could 
through an 126 foot glaſs difcern the narrow ends of 
the ring on each fide Saturn. A repreſentation of which 
I have given in Fig. 9. 

(h) Thers is very great reaſon to imagine thir doth 
eertainly happen in Saturn, becatſe, as Mr, Huygens 
ebſerves, Saturn appears ſometimes more ſplendid than 
at other times. Ita ſemper, ſaith he, quo propius 
verſus Cancrĩ et Capricorni ſigna aceeſſerit, eo majorem 
aut certe ſplendidiorem, etiam abſque teleſcopio ar- 
pariturum, quippe Annuli Ellipſi ſemper ſe latius pan- 
dente. Huygen. Syſt. Saturn. p. 5 6. 
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our views through good glaſſes. But there isa 
6. Thing I ſhall add as only conjectural, 


and that is a ſuppoſition that the axis of Sa. 


turn (i) is inclined (and that pretty much al. 
fo) to the Plane of its ring or the Plane of its 
orbit at leaſt; and that he hath a diurnal ro- 
tation in ſome certain ſhort ſpace of time. 
For without theſe two conveniences, very 
large tracts of Saturn would ſuffer extremely 
for want of the Sun. For if Saturn hath no 
other motion, but that round the Sun in its 
orb, one part muſt be excluded from the Sun's 
vilits for 15 years whilſt the other partakes all 
the while of them; and one hemiſphere will en- 


joy the benefit of the ring, whilſt the other 


is eclipſed by it: and in this caſe the ring 


would be nearly as prejudicial to the eclipſed 


part, as it is uſeful to the enlightened. But 
ſuppoſing Saturn to move round in the ſame, 
or a ſhorter time than Jupiter, and in a path 
pretty much inclined ro the ring, all parts 
then of that vaſt Planet will have their fre- 
quent returns of day and night, of heat and 
cold. And ſince this is what is diſcernible in 
the other Planets, and is no leſs neceſſary for 


(i) Mr. Huygens determines the inclination of Sa- 
turn axis to the plane of his orbit tobe 31 gr. as that 
of the earth is 23 degrees, Coſimotheor. p. 108. 
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the benefit and comfort of this we may rea- 
ſonably conclude the thing to be probable, 


although not diſcernible at Saturn's great difs 
tance from us. 


Cn Ar. VIII. 
The CONCLUSION. 


Hus I have taken a view of the pro- 
viſion made for thoſe two grand, and 
univerſal neceſſaries, light and heat; things, 
in all probability, no leſs neceſſary for the o- 
ther globes, than for our own; and things 
which not only animals cannot ſubſiſt without, 
but what all things here below, ſtand in need 
of, as well as they. When therefore we 
actually ſee, and feel thoſe indulgent pro- 
viſions, thoſe amazing acts of the great CREA- 
TOR; when we have views of their extent 
into r of other the moſt diſtant globes; 
when (to go no farther) we ſee in our own ſyſ⸗ 
tem of the Sun ſuch a prodigious mals of fire as 
the Sun is, placed in the center, to ſcatter 
away the darkneſs, and to warm and cheriſh 
us by day, and ſuch a noble retinue of Moons 
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and ſtars, attending and aſſiſting us by night; 
when we ſee this indulgence, this core of the 
CREATOR, extended to all the other Pla- 
nets, and that according to their ſeveral dif: 
tances, they have a proportionate proviſion 
of the greater number of Moons, and Saturn 
a ſtupendious ring beſides, to ſupply the de- 
creaſe of light and heat ; who can be otherwiſe 
than amazed at fuch providential, fuch uſeful], 
ſuch well contrived, ſuch ſtately works of 


GOD! Who can view their glories and par- 


take of their beneficial influences, and at the 
ſame time not adore the w:i/dom,, and praiſe 
the kindneſs of their CONTRIVER and 
MAKER. But above all, ſhould there be a- 
ny found „among rational beings, ſo ſtupid, 
ſo vile, ſo infatuated with their vices, as to 
deny theſe works to be GOD's, and aſcribe 
them to a neceſſity. of nature, or indeed a mere 
nothing, namely chance! But ſuch there are 
to be met with among ourſelves, and ſome 
ſuch the prophet tells us of, Tfai. v. 11, 12, 
Men that had fo debauched themſelves with 
drink, and enervated their minds by pleaſures, 
that 7 they regarded not the work of the 
Lord, neither conſidered the operation of 
« his hands,” Such perſons have led their 
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lives in ſuch a manner, as to wiſh there was 
no GOD to call them to account, would then 
perſuade them felves there is none; and there. 
fore ſtupidly aſcribe thoſe manifeſt demonſtra- 
tions of the infinite power and wi/dom of GOD, 
to a mere nothing rather than to their great 
Author. But may we not with as good rea. 
ſon imagine a lighted candle, a well-made 
culinary fire, a flaming beacon, or light-houſe, 
to be the work of chance, and not of man, as 
thoſe glories of the heavens not to be the 
works of GOD? For it is very certain, that 
as much wiſdom, art, and power worthy of 
God, is ſhewn in the lights of the heavens; 
as there is in thoſe upon earth, worthy of man, 
which none can doubt were contrived and 
made by man. And if from theſe mean con- 
trivances and works of man, we conclude 
them to be the works of man; why not the 
grand, the amazing works of tne heavens, 
ſurpaſſing all the wit and power of man, why 
not theſe, I fay, the works of ſome being as 
much ſuperior to man? According to the ar- 
gument of Chryſippus which ſhall conclude 
this book. If there be any being that 
« can effect thoſe things, which man, al- 
* though endowed with reaſon, is not able 
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« to effect; that being is certainly greater, 
«« and ſtronger, and wiſer than man. But 
*© man is not able to make the Heavens, 


«« therefore the being that did make them, 
« excels man in art, counſel, prudence and 
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BOOK VIII. 


Practical Inferences from the Lew 
gong SURVEY, 


N the foregoing feven books having taken 
a view of what preſents it felf to us in 
the Heavens, and ſeen a ſcene of the greateſt 
grandeur, a work well contrived, admirably 
adapted, and every way full of magnificence; 
all that now remains is, to endeavour to make 
theſe views and conſiderations uſeful to our- 
ſelves, Which I ſhall do in the following 
chapters. 


r 


The Exiſtence of GOD collected by the Hea- 
' thens from the Works of the Heavens. 


5 firſt and moſt ready and natural de- 
duction we can make from ſuch a glo- 
ious ſcene of workmanſhip, as is before re- 
preſented, is to conſider, 200 the great 4 11 

nan was £ 
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Ariſtotle's Inference. Book VIII. 
'That the author of all this glorious ſcene 


of things was GOD, is ſuch a concluſion, 
that even the moſt ignorant, and barbarous 
part of mankind have been able to make from 
the manifeſt ſignals viſible therein; fignals ſo 
plain and concluſive, that Tully's ſtoick a) 
_ cites it as Ariſtotle's opinion, "That if there 
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were ſuch a ſort of people, that had always 
lived under the earth, in good and ſplen- 
did habitations, adorned with imagery and 


pictures, and furniſhed with all things that 
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thoſe accounted happy abound with: and 
ſuppoſing that theſe people had never at a- 
ny time gone out upon the earth, but only 
by report had heard there was ſuch a thing 
as a Deity, and a power of the Gods; and 
that at a certain time afterwards, the earth 
ſhould open, and this people get out of their 


hidden manſions into the places we inhabit: 


When on the ſudden they ſhould ſee the 


earth, the ſeas, and the heavens, perccive 
the magnitude of the clouds, and the force 


of the winds; behold the Sun, and its gran. 


deur and beauty; and know its power in mak. 


ing the day, by diffuſing bis light throughout 


(a) De Nat. Deer. L. 2. c. 37. 
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e the whole heavens; and when the night 
bad overſpreadthe earth with darkneſs, they 
“ ſhould difcern the whole heavens beſpread 
and adorned with ſtars, and ſee the variety 

« of the Moon's phaſes in her increaſe and 
* decreaſe, together with the riſings, and 
lettings, and the ſtated and immutable courſes 
of all theſe throughout all eternity; this 
„“ people, when they ſhould ſee all theſe 
things, would infallibly imagine that there 
are Gods, and that thoſe grand works were 
the works of the Gods.” Thus have we 
the opinion and concluſion of two eminent 
beathens together, Ariſtotle and Tully's/?yick. 
And if the Heavens ſo plainly declare 
the glory of God, and the firmament ſhew- 
eth his handy-work (b); if thoſe characters, 
thoſe impreſſes of the divine hand, are ſo 
legible, ** that their line is gone out through 
« all the earth; and their words to the end 
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« of the world, ſo that there is no language, 
- tongue, or ſpeech where their voice is not 
heard; nay if theſc things are ſuch, that 


„ Jeven a ſubterraneous people would, at firſt 
ght, conclude them tobe GOD's , how 
taring and impudent, how unworthy of a 


(b) Palm xix. 1. Ge. 
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rational being is it, to deny theſe works to 
GOD, and aſeribe them to any thing, yea a 
mere nothing, as chance is, rather than GOD? 
Tully's ffoick laſt mentioned denieth him to 
be a man who ſhould do this. His words (c) 


are, Who would ſay he is a man, who when 


he ſhould behold the motion of the heavens 


to be ſo certain, and the orders of the ſtars 


ſo eſtabliſhed, and all things ſo well con- 
nected and adapted together, and deny that 
reafon was here, and fay theſe things were 
made by chance, which are managed with 


ſuch profound counſel, that with all our wit 
we are not able to fathom them? What! 


faith he, © when we ſeea thing moved by 


* 


ſome certain device, as a ſphere, the hours, 
and many things beſides; we make no doubt 
but that theſe are the works of ceaſon. And 
ſo when we ſee the noble train of the hea 
vens, moved and wheeled about, with an 
admirable pace, and in the moſt conſtant 
manner, making thoſe anniverſary changes, 
ſo neceſſary to the good and preſer vation of 
all things; do we doubt whether theſe things 
are done by reaſon, yea by ſome more ex- 
cellent and divine reaſon? For, ſaith he, 


(e) Cicero ibid. cap. 38. 
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„ ſetting aſide the ſubtilties of diſputation, 
if © we may actually behold with our eyes, in 
'f © ſome meaſure, the beauty of thoſe things 
« which we aſſert are ordered by the Divine 
„ providence.” And then he enters into a 
1Y long detail of particulars of this kind, too 
SY many to be named here. 
Thus Cicero, throughout whoſe work ſo 
„many paſſages of this nature occur, that it 
would be endleſs to cite them: And there- 
el fore one obſervation that ſhews what his o- 
h pinion was of the ſenſe of mankind in the mat- 
it I ter, ſhall cloſe what he faith, and that is in his 
t book de legibus (d), where he ſaith, * Among 
JE all the tribes of animals, none but man 
„ © hath at'y ſenſe of a God; and among man- 
dt © kind there is no nation ſo ſavage and bar- 
* barons, which altho' ignorant of what God 
„it ought to have, yet well knows it ought 
% to have one.“ 

And after the ſame manner Seneca (e), 
who inſtanceth in two things to ſhew the de- 
terence we are apt to give to the general pre. 
ſumption and conſent of mankind. One is 


x. . 


(4 en 
(e) Epiſt. 117, 
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in the immortality of the ſoul; the other is in 
the « Exiſtence of a Deity; which, ſaith he, 
among other arguments we collect from the 
innate opinion which all men have of the Gods: 
For there is no nation in the world ſo void of 
law and morality, as not to believe but there 
are ſome Gods.” Nay, ſo poſitive he is in 
mis matter, that in another place he expreſly 
ſaith, They lye that ſay, they believe there 
is no God. For although by day they may at: 
firm ſo to thee, yet by night they are to them- 
ſelves conſcious of the contrary.” Much more 
could 1 cite out of this famous heathen ; but 
one paſſage, relating to the Heavens, ſhall 
ſuffice, and that is in his diſcourſe ſhewing** why 
evils befall good men, ſeeing there is a Divine 
providence (e).“ He takes it for granted in 
this diſcourſe, ,, that there is ſuch a thing as a 
DIVINE POWER and PROVIDENCE 
governing the world; and he ſaith, it was 
needleſs for him to ſnew that ſo great a work 
(as the world) could not ſt and without ſome 
ruler; that ſo regular motions of the ſtars 
could not be the effects of a fortuitous force, 
and that the impulſes of chance muſt be often- 
times diſturbed and juſtle : That this undiſ- 


(e) Quare bonis viris, &c. c. 1. 
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turbed velocity, which bears the weight of fo 
many things, in the earth and ſeas; fo great a 
number of heavenly lights, both very illuſtri- 
ous, and alſo ſhining by a_ manifeſt diſpoſal, 
muſt needs proceed by the direction of ſome 
eternal law: That this can never be the order 
of ſtraggling matter; neither is it poſſible for 
things fortuitouſly and raſhly combined, to 
depend upon,and manifeſt fo muchart.” Divers 
of which matters he proceeds to inſtance in. 
Thus Cicero and Seneca: To whole evidences 
I might have added many others, particularly 
a great deal out of Plato (the Divine Plato, 

the Homer of philoſophers, as he is called by 
the antients:) but it would be needleſs, as 

well as tedious, ſince theſe two former have 

given us the ſenſe of mankind, as well as their 

own opuvon in the matter, | 


C444.:1L 
GOD's Perfection demonſtrated by bis Forks, 


8 GOD's werds have been ſhewn to be 
manifeſt demonſtrations of hisex:/tence; 

ſo they are no leſs of his peryections, particular- 
N 2 | 
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ly of his infinite power, w1/dom, and goodneſs ; 
inaſmuch as every workman is known by his 
work. A palace that ſhould have nothing de- 
fective in ſituation, beauty, or convenience, 
would argue the architect to have been a man 
of ſagacity, and ſkilful in Geometry, Arith- 
metic, Optics, and all other mathematical 
{ciences, ſerving to make a man a complete 
architect; yea to have ſome judgment in Phyſic, 
and Natural philoſophy too. And ſo this glo- 
rious ſcene of GOD's works, the Heavens, 
plainly demonſtrate the Workman's infinite 
Hiſdom to contrive, his Omni potency to make, 
and his infinite Goodneſs, in being ſo indul. 
gent to all the creatures, as to contrive and 
order all his works for their good. For what 
leſs than infinite could effect all thoſe grand 
things, which I have in this diſcourſe ſhewn 
to be manifeſt in the Heavens? What architect 
could build ſuch vaſt maſſes, and ſuch an innu- 
merable company of them too, as I have ſhewn 
the Heavens do contain? What Mathematician 
could ſo exactly adjuſt their diſtances ? What 
Mechanic ſo nicely adapt their motions, ſo 
well contrive their figures, as in the very beſt 
manner may ſerve to their own conſervation 
and benefit, and the convenience of the other 
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globes alſo? What naturaliſt, what philaſopbher, 
could impregnate every globe, with a thing 
of that abſolute neceſſity to its conſervation, 
as that of gravity is? What optician, what 
chymiſt could ever have hit upon ſuch a noble 
apparatus for light and heat, as the Sun, the 
Moon, and the ſtars are? could amaſs toge- 
ther ſuch a pile of fire as the Sun is? could 
appoint ſuch lights as the Moon and other ſe- 
condaries are ? None certainly could do theſe 
things but GOD. 


CM Ar. III. 


Of GOD's Relation to us, and the Duties 


reſulting from thence, 


T appearing from the laſt chapter how 
great a being the CREATOR is, it is 
time to conſider what relation he ſtands in to 
us, and what is due from us to him. His re- 
lation to us, is that of CREATOR; and as 
ſuch, of Conſervator, Sovereign LORD, and 
Ruler, one that hath an abſolute power over us, 
and all things e to us, that can ſub- 
3 
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je& us to what laws he fees fit, and that can 
reward or puniſh us as we deſerve. And in 
this caſe, the leaſt we can do, is to revere 
and fear him at all times, to worfh:p and ferve 
him with all our power, to comply with his 
holy will ſincerely and heartily,” and to obey 
him in all things he hath either forbidden, or 
enjoined. And conſidering alſo how great in. 
dulgence and love the CRE A TOR hath ſhewn 
in his works throughout the univerſe, it na- 
turally follows that we ought to be truly thank 
ful to him for his mercy and kindneſs, and to 
love him for his love and goodneſs. 

Theſe kind of Concluſions are ſo natural, 
that the very heathens have in ſome meaſure 
made them. Thus Cicero's /taick before cited, 
(a) “ Quid vero? hominum ratio non, ec, 
What ? doth not man's reaſon penetrate as 
far as even the very heavens? For we alone 
of all animals have known the riſings, ſet- 
tings, and courſes of the ſtars; By mankind 


it is that the day, the month and year, is de. 


termined; that the eclipſes of the Sun and 
Moon are known, and foretold to all futurity; 
of which luminary they are, how great they 


(a) De Nat. Deor, L. 2. c. 61. 
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will be, and when they are to happen. Which 
thing the mind contemplating, it receives from 
hence (b) the knowledge of the Gods: from 
whence ariſes piety ; to which is joined juſtice, 
and the other virtues; from which ſprings that 
bleſſed life, which is equal unto, and like 


that of the Gods themſelves, and in no reſ- 


ped yielding to thoſe celeſtials, except in im- 
mortality, which is not neceſſary to happyliving. 
Aud in his book De Legibus, (c) Cicero brings 
in his collocutor ſaying, Sit igitur hoc a prin- 
cipio perſuaſum, &'c. i. e. Let this be what 
every member of the commonwealth is fully 
convinced of from the beginning, that the 
Gods are Lords and Governors of all things; 
that whatſoever things are done, they are ma- 
naged by their influence, rule, and divinity ; 
that they merit a great deal of mankind; and 
obſerve what every one is, what he doth, 
what he admits into his mind; with what mind, 
what picty he cultivates religion; and that 
they take an account both of the righteous 
and wicked. For, ſaith he, Minds that are 
endued with theſe principles, will ſcarce ever 


(b) Some read it inſtead of Accipit ad cognitionem 
Deorum ; Accipit ab his Cognitionem Deorum. 


(e) Lib. 2. c. 7. 
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depart from that opinion that is uſeful and 
true.” Anda little after, d one of the laws 


ariſing from hence he faith is, Let men ap- 
proach the Gods with purity, let them practiſe 
piety; for he that doth otherwiſe, God him- 
felf will be the avenger of.” "This purity and 
ſincerity is ſo neceſſary a concomitant of re- 
ligion and divine worſhip, aceording to Cicero, 
that he makes it, in another place, to be that 
which diſtinguiſhes religion from ſuperſtition, 
(e) Cultus autem deorum eſt optimus, c. 
But that religion, that worſhip of the Gods 
is the beſt, the pureſt, the holieſt, and fulleſt 
of piety, that we always revere and worſhip 
them with a pure, upright, and undefiled 
mind and voice. For, ſaitb he, not only the 
philoſophers, but our forefathers, have diſ- 
tinguiſhed ſuperſtition from religion; which 
he aſligns the difference of, and then tells us, 
« thatthe one hath the name of a vice, the o 
ther of praiſe,” 

Thus as the heathens have, by the light 
of nature, deduced the exiſtence and attributes 
of God from his works, and particularly thoſe 
of the Heavens; ſo have they, at the ſame 


(d) Cap. 8. 
(e) De Nat. Deor. L. c. 28. 


ti 
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time, collected what the principal duties are 
which men owe to God; ſo reaſonable, ſo 
natural, ſo manifeſt they are to all mankind. 


e 


Ladbantius bis Argument againſt the Heathen 
Gods. 


He next inference ſhall be one made 

by the eloquent Lactantius: (a) Argu- 
mentum illud quo colligunt univerſa Coeleſtia 
Deos eſſe, c. i. e. That argument whereby 
they conclude heavenly bodies to be Gods, 
proveth thecontrary: for if therefore they think 
them to be Gods, becauſe they have ſuch cer- 
tain and well contrived rational cour ſes, they 
err. For from hence it appears that they are 
not Gods, becauſe they are not able to wander 
out of thoſe paths that are preſeribed them: 
Whereas if they were Gods, they would go 
here and there, and every where, without any 
compulſion, like as animals upon the earth do; 
whole wills being free, they wander hither and 
thither, as they liſt, and go whitherloeyer their 
minds carry them. 


(a) Inflitut. K. fs 
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Thus Lactantius, with great reaſon, refutes 
rhe Divinity of the Heavenly bodies; which, 
on the contrary, are ſo far from being Gods, 
and objects of divine honour and worſhip, that 
ſome of them have been taken to be places of 
torment, Thus comets particularly, which 
muſt needs have a very unequal and uncom- 
fortable temper of hear and cold, by reaſon 
of their prodigiouſly near approaches to the 
Sun, and as great receſſes from it. Thus ac- 
cording to the before commended Sir Iſaac 
Newton's (b) computation, the comet 1680, 
in its perihelion, was above 166 times nearer 
the Sun than the earth is; and conſequently 
its heat was then 28000 times greater than that 
of ſummer: So that a ball of iron as big as 
the earth heated by it, would hardly become 
cool in 50000 years. Such a place therefore 
if deſigned for habitation, may be imagined 
to be deſtined rather for a place of torment, 
than any other ſort of living. | 

But above all, the Sun itſelf, the great 
object of heathen worſhip, is, by ſome of our 
own learned countrymen, ſuppoſed to be pro- 
bably the place of Hell, Of which Mr. 


(b) Principia, p. 466. 
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Swinden hath written a treatiſe called, An 
enquiry into the nature and place of Hell.” 


GRAL; 


This Survey of the Heavens teaches us not to 
overvalue the World; with Reflettions of 
the Heathen Writers thereupon. 


Rom the conſideration of the prodigious 
E. magnitude and multitude of the heaven- 
ly bodies, and the far more noble furniture 
and retinue which ſome of them have more 
than we, we may learn not to overvalue this 
world, not to ſet our hearts too much upon it, 
or upon any of its riches, honours, or plea- 
ſures. For what is all our globe but a point, 
a trifle to the univerſe! a ball not ſo much as 
viſible among the greateſt part of the Heavens, 
namely the fix'd ſtars. And if magnitude or 
retinue may dignify a Planet, Saturn and Ju- 
piter may claim the preference: Or it proxt- 
mity to the moſt magnificent globe of all the 
ſyſtem, to the fountain of light and hear, to 
the centre, can honour and aggrandizc a Pla. 
net, then Mercury and Venus can claim that 
dignity. If therefore our world, be one of 
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the inferior parts of our ſyſtem, why ſhould 
we inordinatcly ſeek and deſire it? But above 
all, why ſhould we unjullly graſp at it, and 
be guilty of theft or rapine, lying or cheating, 
or any injuſtice or fin for it? Why ſhould 
we ſacrifice or innocence for it, or part even 
only with a good name for it, which Solomon 
faith (a) 7s rather to be choſen than great rich- 
es? Why ſhould we do thus, if we were ſure 
of gaining the whole terraqueous globe, much 
leſs do it for a ſinall pittance of it, as the beſt 
empire in the world is? For as our bleſſed Sa- 
viour argues, Matt. xvi. 26. What is a man 
profited, if he ſhould gain the whole world 
and loſe his own ſoul? or what ſhall a man 
give in exchange for his ſoul ?”? 

But paſſing over the arguments which Chriſti 
anity ſuggeſts, let us ſee how ſome of the 
heathen writers deſcant upon this ſubject. 
Pliny (b) is very pathetical in his reflections, 
when he had ſhewn what little portions of 
the earth were left for us, and what large tracts 
were rendered (as he thought) uſeleſs, the 
frigid zones being frozen up with exceſſive 
cold, the torrid zone being burnt up (as the 


(a) Prov. 22. 1. | 
(b) Nat. Hf. L. 2. c. 68. 


Pliny's Deſcant. r65 


Chap. 5. 
opinion then was) with an exceſſive heat, and 


other parts drowned by the ſea lakes and ri- 
vers, and others covered with large woods, 


deſarts, or barren mountains: he then ex- 
claims thus, Hae tot portiones terrace, &'c. 
i e. Theſe little parcels of land which are 
leſt for our habitation; yea, as many have 
raught, this point of the world (for no other 
is the earth in reſpe& of the univerſe) this is 
the matter, this the ſeat of our glory: Here it is 
we bear our honours; here we exerciſe our 
authority; here we covet riches; here mankind 
makes a buſtle ; here we begin our civil wars, 
and ſoften the earth with mutual ſlaughters.“ 
And then having ſhewn how by fraud and vio- 
lence men ſtrive to enlarge their eſtates, ſaith 
he, “What a little part of thoſe lands doth 
he enjoy? And when he hath augmented them, 
even to the meaſure of his avarice, what a 
poor pittance is it that his dead body at laſt 
poſſeſſeth?” Thus Pliny. And after the ſame 
manner Seneca reflects upon the matter (c) 
when he ſnews how virtue tends to make a man 
compleatly happy; among other things, by 
. him for the ſociety of God, by e. 
0 


(e) Nat. Quagſt. L. Pracf. 
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166 BSeneca's Reflection Bock VIII. 
nabling the mind, to ſoar above the things 
here below, and to make him laugh at the coſt- 
ly pavements of the rich, yea, the whole earth 
with all its wealth. Nec enim poteſt, ſaith 
he, ante contemnere porticus, &'c. i. e. A 
man can never be able to ſlight the ſtately 
piazzas, the noble roofs ſhining with ivory, 
the curiouſly clipped woods, and the pleaſant 
rivulets conveyed to the houſes, untill he hath 
ſurveyed the whole world, and ſpying from 
above our little globe of earth, covered in a 
great meaſure by the ſea; and where it is not, 
is far and near ſqualid, and either parched 
with heat, or frozen with cold, he ſaith to 
himſelf, Is this that point, which by fire and 
ſword is divided among ſo many nations? O 
how ridiculous are the bounds of mortals! 
The Iſter bounds the Dacians, the Strymon 
the I hracians, Euphrates the Parthians, the 
Danube parteth the Sarmathians and Romans, 
the Rune gives bounds to Germany, the 
Pyrences to France and Spain, and between 
Egypt and Ethiopia lie the vaſt unculti. 
vated ſandy defarts. If any could give hu. 
man underſtanding to ants, would not they 
too divide their molehills into divers provinces! 
And when thou lifteſt up thyſelf in thy truly 
great providence, and ſhall ſee the armed hoſts 
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palling here, and lying there, as if ſome great 
matter was to beacted, conſider that this is no 
more than the running of ants in a molehill. 
For what difference between them and us, but 
only the meaſure of a little body? That is 
but a point in which thou faileſt, in which 


thou wageſt war, in which thou diſpoſeſt of 


kingdoms. But above there are vaſt ſpaces, 
to whole poſſeſſion the mind is adnitted, pro- 
vided it brings but little of the body along 
with it, that it is purged of every vile thing, 
and that it is nimble and free, and content with 
ſmall matters.” And fo he goes on to ſhew, 
that when the mind is once arrived to thoſe 
celeſtial regions, how it comes to its proper 
habitation; is delivered from its bonds; hath 
this argument of its Divinity, that divine things 
delight and pleaſe it, and is converſant with 
them as its own; that it can ſecurely behold 
the riſing and ſettings and various courſes of 
the ſtars; that it curiouſly pries into all thoſe 
matters, as nearly appertaining to itſelf; that 
then it contemns the narrow bounds of its for- 
mer habitation, it being but a trifling ſpace, 

of a few days journey, from the utmolt limits 
of Spain to the very Indies; whereas the 


celeſtial regions afford a path for the wander- 
op 
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ing of the ſwifteſt ſtar for 30 years, without 
any reſiſtance ; in which regions he tells us 
the mind arrives to the knowledge of thoſe 
things at laſt, which it had before long en- 
quired after, and there begins to know GOD, 
Thus Seneca; which ſhall ſuffice for this third 
inference, 


Cn ap. VI. 
T hat we fhould aſpire after the heavenly State, 


Shall only deduce one thing more from my 

preceeding view of the Heavens, and that 
is, to aſpire after the heavenly ſtate, 7o ſeek 
the things that are above, We are naturally 
pleaſed with new things; we take great pains, 
undergo dangerous voyages, to view other 
countries : with great delight we hear of new 
diſcoveries in the Heavens, and view thoſe 
glorious bodies with great pleaſure through 
our glaſſes, With what pleaſure then ſhall 
departed happy fouls ſurvey the moſt diſtant 
regions of the univerſe, and view all thoſe 
glorious globes thereof, and their noble ap- 
pendages with a ncarer view? Only let us 
take eſpecial care to * ſet our affections on 
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things above; to be © ſpiritually not carnally- 
minded; and ſoto © run the race which Chriſt 
hath ſet before us, that we may arrive to 
that place which he hath prepared for his faith- 
ful ſervants, that he may receive us unto 
himſelf, that where he is, there we may be alſo; 
in whoſe preſence is fulneſs of joy, and at 
whole right hand are pleaſures for evermore.“ 
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